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e ABSTRACT

Looking at the current air traffic system developments and the use of satellite for

communication, navigation, surveillance and air traffic management, an emerging trend

of institutions and law can be observed. This thesis assesses the institutional and legal

contributions of the satellite services to civil aviation.

This thesis is divided into three parts. Part 1 sets the scene by giving the reader

a brief look at the teehnical side of the current air navigation system. Chapter 1explores

the current system's deficiencies and Chapter II explains the framework of selected

existing aeronautical and general operating satellite systems and institutions.

Part n dea\s with the prospective long-range needs of air navigation. Chapter III

focuses on the characteristics and capabilities of the new systems and Chapter IV sets out

the available financial options.

Part m dea\s with the vital legal and institutional aspects involved in using

satellite systems for civil aviation ptlrposeS. Chapter V reviews the legal problems of

safety and non-safety aeronautical air-ground communications, Chapter VI identifies the

current applicable air, space and telecommunication law, and their impact on the new

systems, Chapter VII dea\s with the institutional aspects of the new systems and Chapter

VIII sets out this writer's recommendations. Lastly, a final remarks is presented.

i



• RÉSUMÉ

•

L'observation der. développements actuels dans le domaine des systèmes de

gestion du trafic aérien de même que l'utilisation de satellite à des fms de

C<'mmunicatioll, de navigation, de surveillance et de contrôle du trafic aérien, permettent

de discerner de nouvelles tendances L'lstitutionnelles et juridiques dans ce domaine. Dans

cette thèse, l'auteur évalue l'apport des services de satellite à l'aviation civile au niveau

institutionnel et juridique.

Cette thèse se divise en trois parties. La Partie 1 introduit le lecteur au sujet en

lui présentant brièvement les aspects techniques du système actuel de navigation aérienne.

Le Chapitre 1 vise à mettre en lumière les déficiences du système actuel alors que le

Chapitre Il donne une vue d'ensemble de certains systèmes de satellite à vocation

générale ou aéronautique actu~llement en opération et présente le cadre institutionnel

dans lequel ils évoluent.

La Partie II porte sur les exigences que pourrait, à long terme, poser la navigation

aérienne. Le Chapitre III se penche sur les caractéristiques et les possibilités du nouveau

système; pour sa part le Chapitre IV présente les différentes options financières

disponibles dans un tel contexte.

La Partie ID traite des aspects juridiques et institutionnels fondamentaux

qu'implique l'utilisation de système de satellite dans le domaine de l'aviation civile. Le

Chapitre V passe en revue les problèmes juridiques posés par les communications air-sol

dans le domaine aéronautique, et ce qu'il s'agisse de communications liées à la sécurité

ou non. Le Chapitre VI identifie les règles actuellement applicables en droit aérien,

spatial et des télécommunications et l'impact de ces dernières sur le nouveau système.

Le Chapitre VII porte sur les aspects institutionnels du nouveau système alors que le

Chapitre VIII présente les recommandations de l'auteur. En dernier lieu une lI:marque

finale vient terminer la présente dissertation.
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AERONAUTICAL OPERATIONAL CONTROL
It is a communication function related 10 safety, regularity and efficiency of flights. Such
communication may be between aircraft and its airline, operating agency, maintenance
facility or and with the destination airport.

AIR TRAmC SERVICES
This type of communication is safety-related. 115 purpose is 10 prevent collisions between
aircraft in the air or in terminal areas, 10 ensure an orderly flow of air traffic; 10 provide
advice and information for the safety of flights; and 10 notify appropriate authorities of
aircraft in need of search and rescile aid.

ALWCATION
Allocation of a frequency band: the appropriation (by the ITU) of a frequency to a
service for example a broadcast satellite service.

ALWTMENT
Appropriation of a frequency channel 10 one or more administrations for use in a
geographical area or country.

ASSIGNMENT
Authorization or appropriation by an administration of a frequency 10 a station.
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• ATFM
Air traffic flow management or flow control is a service which supports air traffic
control to ensure an optimum flow of traffic when demand exceeds system capacity.

BAND
A range of radio frequencies within prescribed limi15 of the radio frequency spectrum.
Bands are assigned under !TU regulations for specific purposes to minimize interference
between different types of use.

BANDWIDm
The width of an electronic transmission path or circuit, in terms of the range of
frequencies it covers; a measure of the volume of communication traffic that the channel
can carry.

ClIAIIo'NEL
A means of one-way tI'ansmission. A voice channel typically has a bandwidth of 3 KHz
to 4 KHz.

DECCA
A continuous-wave low-frequency long-rang hyperbolic navigation system. Coverage is
good in Europe, but mainly coastal elsewhere.

FLIGHT INFORMATION REGIONS
115 ou15ide the control zones, terminal areas, airways and special rules areas. It is not
protected airspace, and aircraft are free to fly without being subject to control procedures
provided they comply with a set of simple rules for flight in instrument conditions and
avoid the air traffic zones of aerodromes that do not have protected airspace.

FIBER OPTICAL
A thin, flexible glass fiber the sire of human hair which will transmit light waves capable
of carrying large arnounts of information in the range of a gigabitlsecond and upward.
It can be used as either terrestrial or submarine cables.

FREQUENCY SPECTRUM
A term describing a range of frequencies of electromagnetic waves.

GEOSTATIONARY OUIT
If it is desired to maintain a satellite stationary above a point on the earth, it must be
placed in a geostationary orbit. To accomplish this, the satellite must be travelling east,
in a circular orbit above the equator at an altitude of 35,870 km at exactly the same
speed as the point on the earth's surface.
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HERTZ (Hz)
The frequency of an electric or electromagnetic wave in cycles per second, named after
Heinrich Hertz who detected such waves in 1883.

HUMAN FACTORS
The technology concerned to optimize the relationships between people and their
activities by the systematic application of the human sciences, integrated wühin the
framework of system engineering.

ID
Refer to a source cited in preceding note for reference to same page, paragraph or statute
section.

IBID
Refer to a source cited in preceding note for reference to different page, paragraph,
statute section or different treaty article.

INFRA
Use to refer to materials on subsequent page.

WRAN-C
A pulsed low-frequency long-range hyperbolic navigation system. Accuracy depends on
chain geometry. World coverage is incomplete.

WW EARTH ORBIT
An orbit about the earth at an altitude of less than 5,600 km. A high earth orbit has an
altitude above 5,600 km.

MICROWAVE
Very short electromagnetic waves having a wavelength of approximately thirty
centimetres to approximately one centimetre.

OMEGA
A continuous-wave very-Iow frequency long-range navigation system. Omega is
susceptible to daily errors caused by movement of the ionosphere.

OPERATORlPIWT ERROR
Those errors which may be ascribed to the person in direct control of a machine.

ORBIT
A space body is considered to be in an orbit or path about the earth if it is capable of
completing at least one circumnavigation of the globe before striking the surface.
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• RADAR
An acronym which stands for radio detection and ranging. Radar was fully developed
as a useful military sensor system during the second world war and remains the most
pervasive of the active surveillance, deteetion and tracking systems in use today.

RADIO FREQUENCIES
Frequencies used for transmission of information in the range from 10 Kilohertz to about
300,000 megahertz. Radio frequency groups are as follows:

i. Very Law Frequencies (VLF) 10 to 30 Kilohertz;
ü. Law Frequency (LF) 30 to 300 Kilohertz;
ili. Medium Frequency (MF) 300 to 3,000 Kilohertz;
iv. High Frequency (HF) 3,000 to 30,000 Kilohertz;
v. Very High Frequency (VHF) 30 to 300 Megahertz;
vi. Ultra High Frequencies (UHF) 300 to 3,000 Megahertz;
vü. Super High Frequency (SHF) 3,000 to 30,000 Megahertz; and
vili. Extremely High Frequency (EHF) 30 to 300 Gigahertz.

RECONNAISSANCE
The examination of an area to determ:ine aspects of characteristics of the area of activities
of interest.

SPACE SEGMENT
Any one or more satellites, their tracking and other facilities and equipment required to
support the operation of such satellites, operated by one organization.

SURVEILLANCE
An activity that involves maintaining a close watch over a specifie area for the purposes
of determining what activities are taking place within that area. Surveillance can be
continuous or periodic depending of the type of activities of interest. Closer examination
triggered as a result of surveillance would he defined as reconnaissance.

TELECOMMUNICATION
Any transmission, emission, or reception of signs, signais, writing, images, and sounds
or intelligence of any nature by wire, radio, optica1, or other electromagnetic systems.

TERMINAL AREAS
Terminal areas are established around one or more busy aerodromes and extend usually
from 2500ft. or the top of the concemed control zone(s) to a height of approxirnately
flight level245. Their purpose is to proteet the flight paths of aircraft leaving the airways
system to land at an aerodrome in the terminal, or altematively the flight paths of aircraft
departure the terminal for an en roUl airway.

WINDSOEAR
Is a sudden change in wind Speed or direction.
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General Introduction

Centuries ago, navigators used the sun, stars, terrestrial' and celestial methods

of navigation to figure out positions. Until quite recently, commercial aircraft crews a1so

gathered positional information from every available source, from map-reading to

astro-and radio-aids. 2 Aviation has come a long way from the days when the pilot was

alone in the sky.

In the early years of aviation, aircraft navigation was accomplished via pilotage

or dead reckoning, using ground contact for reference. With the introduction of radio

navigational aids and voice communication in the 1930s, when the Air Traffic Control

(ATC) system was created, more accurate navigation was possible. At the end of World

War II, ground and airborne radar, and improved navigational aids and avionics were

added. This evolution firmly established ground based facilities as a primary means of

navigation and the backbone of the ATC system. The space age added new dimensions,

and the opportul1ity to achieve a greater degree of flexibility and accuracy in establishing

aircraft position. 3

Terreslrial navigation is a manner of navigation using geographica1 points such as bridges, roads,
casties, and rivers.

Even nowadays, sorne aircraft in general aviation not equipped with navigational instruments
which facilitate tlights in poor weather conditions, still use the terrestrial mr,thod of navigation;
S<'e, Dahl N., "Navigation: A Changing Trade"(May 1992)45:2 J. Navigalion 151; see also
International Federation of Air Line Pilots Association (IFALPA) "Pilots Welcome Numerous
Benetits Offered by FANS"[December 1990] /CAO J. 18 at 18; see a1so, Richey M., "The
Navigational Background to 1492"(May 1992)45:2J. Navigalion 266; Kayton M., "Navigation:
Land, Sea, Air and Space"(May 1992)45:2J. Navigalion 308; S<'e also, Moore P. & Page M.
D., "Worldwide Navigation into the 21st Century - An Airline View"(May 1987)40:2 J.
NavigaJion 158 at 158ff; see also, Grocott D. F. H., "The 21st Century Navigation
Station"(September 1992)45:3 J. Navigalion 315.

Kulikowski A. J. & Harvey M., "Global Positioning System for Precise Navigation and ATC
Display"[October/December 1991] J. ATC 3 at 3.
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• Today sorne flights still rely upon geographica1 points and are subject to the

Visual Flight Rules (VFR) referred to in Chapter IV, Annex 24 to the Chicago

Convention.s Air navigation is changing and will continue to do 50. The object of system

planning is to ensure close integration of the various components into a system, to assure

that ground-basro facilities and services, aircraft characteristics, airborne equipment and

associated procedures are compatible and form a coherent whole. This approach, when

combined with a high degree of automation, will make current and future air navigation

more manageable and safer, and will have a profound impact on the aviation industry.

With the global increase in the numher, sire and speed of aircraft, the air

navigation situation is becoming acute, particularly in areas of traffie congestion or

convergence.6 According to a study by the International Civil Aviation Organization

(lCAO), passengers transported by scheduled airlines grew from 6.0 million in 1947 to

about 1.127 billion, in 1994. The potential for air traffic growth at an annual global rate

of 5 percent signifies a potential doubling of world air traffic by the year 2001.7 ICAO

predicts that there will al50 he a strong growth in freight tonne-kilometres over the

coming decade, particularly for international traffic, which will grow by 7.5 percent per

year; trans-Pacifie growth will he 8 percent, and Europe and Asia!Pacifie growth will

be 7.5 percent. The latter groups will he the fastest-growing routes, according to ICAO.H

•

•
7

AnM,r 2, "Ru/es of the Air" to the Chicago Convention, 9th ed., July 1990.

Convention on International Civil Aviation (Chicago Convention, 1944); ICAO Doc. 7300/6;
15 U.N.T.S. 295. Opened for signature at Chicago on December 7, 1944; entered into force on
April 4, 1947 [hereinafter Chicago Convention] .

Richie S. G., "Navigation and Society"(January 1980)33:1 J. Navigation 1 at 6.

ICAO Circ. 2250-AT/102, "The World ofCivil Aviation, 1993-1996"; ICAO News Release PlO
19/94; Douglas Aircraft Co., "Strong Air Traffic Growlh Forecast for 20-Year Period"[January
1992] /CAO J. 12; sec also, "Scheduled Airline Traffic Expected to Double by the Year
2OOO"[September 1989]/CAO Bulletin 43.

"ICAO Analyses Indicate a Decade of Moderate Growlh for Scheduled Traffic"(October 1992]
ICAOJ. 19 at 19ff; sec also, "ICAO Predicts 5'il> Traffic Growlh"[September 9-15,1992] F/lglU
In/'l 16 at 16; IWo reasons could militate against this prediction, one is the economic
deterioration and the second reason is the pure physical capability of the system infrastructure,

(coDliwed...)

2



• The increasing inability of the aviation infrastructure to handle the fast-growing

traffic is one of the main crises currently facing the industry. Congestion problems,

operating costs through delays, and less-than-optimal routing and service networks are

presenting serious problems in the most heavily travelled regions in the world. It must

he noted that the congestion dilemma and other system limitations are emerging almost

everywhere. The aviation industry faces acute strains on system capacity, both in the air

and on the ground, and cannot handle much more.9 As Dr. Kotaite the President of

ICAD Council has stated:

"[tJhe existing air navigation system has served ILS well for almost halfa
century, but il has MW reached or isfast reaching its limits in many pans
ofthe world. Funhemwre, where the system is sarurated, this increasingly
creates problems elsewhere through the disruption in flights. "10

The growth of congestion now threatens to entangle the air navigation system. At

the same time, aviation is developing, in many areas of the world, towards an almost

tota1ly integrated system. Such a system is unable to tolerate serious differences in

respect of certain international norms governing air navigation. States and the civil

aviation industry are facing unprecedented challenges, imposed by traffic growth,

emerging new technology, a rapidly changing commercial and regulatory framework, and

finally a growing awareness of the need for protection of the environment. lI The present

,

(... conlinued)
notably airporls and ATC services, to endure the increasing volume oftraffic; see, Eser O. G.,
"Effects of Congestion and Aeropolitical Events on the Evolulion of the Global International
Airline System"(1988)XIII AASL 25 al 25; see a1so, "ICAO Forecasts Doubling ofWorldwide
Traffic by Year 2OOO"(September 21, 1989)297 AviDIioll Daily 557 at 562.

Merdith J., "Finding Solutions"[June 1991].4b'iiM BusiMss 42 al 43.

10 ICAO News, "USSRlU.S. Aviation Symposium - It Provided Interesting Projections for the
Future"[October 1989]fCAO BuUelill24 at 24; see a1so, Park W.-H., "Satellite Application for
Aviation Requirements"(1989)XlV:1 Air L. 17 al 18.

Il Krull M., "The Role of the ICAO Implementing Satellite Communications to Improve Air
Traffic Safety" (Addressed on behalf of Dr. P. Rochat the ICAO's Secretary General to the
fll/llilnlll AerolllllllialJ Servius CollfertllCe on the Worlllwük AerollauliCGl SateUile
CO,"",1IJIiœIio1lS CollfertllCe, Montreal, July 13-15, 1992).
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industry infrastructure cannot support air transport growth. Acùon must be taken to

ensure that airway congesùon will not inhibit the growth of air transport. ln this

endeavour, it is vital that ail components of the industry work closely together. Hencc.

the lack of capital or poliùcai desire to provide the vital infrastructure faciliùes should

not jeopardize the industry's future growth."

As we look to the future we are confronted with various unanswered quesùons.

inrer aUa, what shall we see by the turn of the century? How long will the system be

efficient enough to manage congested airways andjammed airports? Ultimately, how will

the regulatory system that was initiated sorne fifty years ago, adapt to the demands of

IWO billion passengers anùcipated by the end of this century?13

Air navigaùon systems have been modified as civil aviation technology has

improved, through ICAü Council decisions on the recommendation of the Air Navigation

Commission (ANC). These recommendations are based on conclusions and advice of

regional and internaùonal air navigation meetings. Then, each country's civil aviation

administration modifies its air traffic system, based on the international Standards and

Recommended Pracùces (SARPs), according to Article 37 of the Chicago Convention,

but with a scope and complexity to suit the specific domestic needs. This system

modificaùon procedure creates interface problems in airspace boundaries of adjacent

States,

In 1983, ICAü established the Special Committee on Future Air Navigation

Systems (FANS).l'

" Nyaga S. R., "Air Traffie System Capaeity Constrdints and Possible Remedies"IJanuary 19891
ICAO Bulletin 19 at 23.

l' Sochor E., The Polilics ofInJernationa/ Aviation (Iowa: University of Iowa Press, 1991) at 220.

14 The activity of the FAl'lS committee was carried out under the auspices of the Aviation Review
Commiltee (ARC) whieh ended in 1982, and emanated indirectly from the recommendations of
the Seventh Air Navigation Conference in 1972. It should be pointed out that the FANS
Cammiltee largely awes ils existence ta the Cauncil's decisian to continue the work whieh the
ARC had begun. that decisian Was reaehed in response ta an appeal ta ICAü made by the ARC
in ils final report; see, ICAO C- WP17678 which concluded nearly four years of uninterrupted
wack; see alsa, ICAO FANS 1·WPI3, at 2.

4



The Committee's task was to prepare a generallong-term projection to develop

the air navigation systems into the next quarter of a century. IS The Commitlee

performed a comprehensive assessment and analysis of the characteristics and capabilities

of the present system, and concluded that there are four deficiencies:

i. line-of-sight constraints;
ü. implementation problems;
iü. lack of air/ground data interchange systems; and
iv. lack of route flexibility and harmonized system developments. 16

Most of the above deficiencies are intrinsic to the systems. Although their effects

are different in every part of the world, one or more of these factors inhibit the further

development of air navigation almost everywhere. 17 In addition, the preceding

deficiencies inhibit the systems' ability to increase capacity within the existing air

navigation systems. This leaves no alternative to the aviation industry but to look for new

methods to meet increasing operational requirements. 18

The FANS Committee therefore proposed new air navigation systems based on

satellite technology and a terrestrial system.19 The exploitation of satellite technology

is the only solution now viable, and it is expected that it will enable aviation to overcome

the shortcomings of the present air navigation systems.20 However, in one

" /CAO FANS//·WP/2, at 1.

16 /CAO Doc. 9503, FANS/3, at 1-1.

17 "Report ofthe Temh Air Navigation Conference", Montreal, September 5-20, 1991, /CAO Doc.
9583, AN-CONF/lO, at 2A-1.

" Gribbin W. J., "Aeronautical Satellite Communications - A Bold, New Capability"[December
19871 /CAO Bulletin 19 at 19.

,. Fisber O., "Satellites Promise Benefits for AlI"[1I92l/ATA Re~w 13 at 13.

1J) Because traffic i8 increasing and will continue ID do so in the future, the accuracy of navigation
is needed as never before. The cost today of a navigational mistake at sea or in the air cao be
borrifying, in terms of lives, environmenta1 damage, and money.
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commentator's21 view this will not be the ultimate solution to the entire navigational

problem.

The Committee developed guidelines and scenarios to help States in the planning,

carrying out, and provision of air navigation services for international civil aviation.

Preliminary guidelines were submitted to the 10Ih Air Navigation Conference, which was

held in September 199122 and were subsequently referred to lCAO's Legal

Committee23 for its consideration. The FANS Committee completed its work in 1988

with a report that outlined the problems and limitations of the present systems.

Recognizing the implications of the new systems concept, and to ease the process, ICAO,

in July 1989, created a second Special Committee called FANS Phase II whose specitic

tasks included24 coming up with recommendations for acceptable institutional

arrangements with respect to ownership, management and control issues tor the global

future air navigation systems2S The Committee held one meeting in each of the years

1990 - 1993. The final report includes several milestones such as the global coordinated

plan, that were aceepted by the Committee. The report also contains the ideas of the

Committee concerning the institutional elements of the system, guidelines for the

Aeronautical Mobile Satellite Services (AMSS), the Global Navigation Satellite System

(GNSS) and the Aeronautical Telecommunication Network (ATN) , as weil as the

institutional arrangements and optional financial and cost-recovery mechanisms. 26 The

21 Dahl, supra, note 2, at 156.

" AN-CONF/10, supra, note 17, at 4-1ff.

23 lCAO Doc. 9588-LC/188; ICAO Legal Committee in ils 281h Session was informe<! lhal
subsequent to the IOlh Air Navigation Conference, the expression "Future Air Navigation
Sys~ms" had been change<! by the ICAO Council to "Communication, Navigation and
Surveillance/Air Traffic Management (CNS/ATM) Systems" /CAO Doc., ibid, al 3-6; even
though the committee concerne<! with the CNS/ATM concept continues to bc known as FANS
Committee (Whey - the word "future" misleading).

.. lCAO A29-WP/42.

23 l'lfra, Chapter VII, at P. 282jf.

26 lCAO Doc. 9623, FANS(1l)/4, at 1.
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Legal Committee concluded that ~':e guidelines developed by the FANS Phase n
Committee were legally acceptable, the ICAO CNS/ATM concept was compatible with

the provisions of the Chicago Convention and with the regulatory role of ICAO, and

there was no legal obstacle 10 the achievement of the CNS/ATM idea.27 Through ICAO

and other institutions, discussion on the technical problems of the new CNS/ATM

systems is taking place. Nevertheless, at least one commentator28 believes that there has

been little serious analysis of the legal and institutional obstades, in spite of the work

a1ready completed by ICAO. It may be a1so noted that the members of the FANS

Committee acted in their personal expert capacity, not on behalf of their States.

Furthermore, ail of them were experts in the technical fields and their pronouncements

on the institutional and legal aspects cannot be accepted without criticism. Furthermore,

the International Maritime Satellite Organization (lNMARSAT) held an aeronautical

service conference on global aeronautical satellite communications in July 1992.29 The

Air Traffic Control Association (ATCA) urged the international aviation community to

cooperate, through ICAO, in developing a practical apprœch to resolve the obstacles that

remain before the establishment of the global CNS/ATM systems for the 21st century.30

ln addition, the International Air Transport Association (lATA) believes that an efficient,

" These guidelines adequately address the specific issues rased in the ICAO Council concerning
both legaJ framework for the provisions of a long-term GNSS and ICAO CNS/ATM policy; see
for details, "Overall [CAO eNS/ATM policy and policy elements to be included in Ihe legal
framLWOrk for Ihe provision ofa long·lmn GNSS for internarional civil aviolion" , presented by
the Secrelary General, [CAO C·WPI9902, June 1, 1994.

" Khan H. A., "AeronauticaJ Communication, Navigation and Surveillance by satellite - Towards
a Global Framework for Civil Aviation?" in Masson-Zwaan T. L. & Mendes de Leon P. M. J.,
eds. , Air tutd Space LDw: Dt Lege Ferrtula Essays in Honour ofHenri A. WasStnbtrgh (The
Netherlands: Martinus Nijboff Publisbers, 1992) 43 at 46.

,. Supra, Dote 11.

,. Hartl G., "Embrace Satellite Tecbnology"[september 7-13, 1992] Commerdal Avi4tion News
36 al 36.
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• economica1 ATC in the future can be guaranteed only through the adoption of ICAO's

CNS/ATM concept. 31

We are witnessing a progressive interaction between aviation and space

technology. This will benefit the aviation community enormously once the technica1,

politica1, economic and legal difficulties that are facing the new CNS/ATM systems are

resolved. As the President of the ICAO Council indicated:

"[t}he successfùl implementalion ofthe jùlure air navigalion system on a
world-wide basis will improve the use of airspace, increase the capaciry
of air traffic and airports, improve systems integriry and ensure beller
interchange ofinformation berween aircraft and ground centres. From an
economic point of view, it will also offer efficiency and savings. "32

The ever-increasing aviation globalization will require a flexible imagination and

a strategy that will integrate and harrnonize techniques and services, which otherwise

would be too costly to implement and operate. 33 This writer believes that civil aviation

is an indispensable part of the world economy, and is essential to the world community.

Hence, its scope and importance will continue to increase in the future. It is important

that the entire world work together to achieve a reliable strategy for international air

navigation.

Looking to the immediate future, air transport will demand modem styles of

global harrnony.34 The need for innovative thinking is more prominent than ever before.

While the technica1 issues have been solved, the institutional and legal framework of the

new systems has not yet been determined by the States. The implementation of satellite

systems requires financial resources and a highly developed technology base, which

exceeds the capabilities of any single country. Technica1ly, satellite systems are

" Eser O. G., "Allevialing Congeslion Key ID Securing the Future of Civil Avialion" (September
7-13, 1992] Comnurci/JI AviDtion News 35 al 35; see also, Fisher, supra, note 19, ailS.

3' Kotaite A., "Satellites for Safety: lCAO Inlroduces the Future Air Navigalion System"[8/91]
ICAO Doc. EIPllSfXJO l, al 14.

'3 KruU, supra, note 11, al 6.

,. Socbor, supra, Dote 13, al 2'1JJjf.
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extremely complex and sophisticated. The implementation of the CNSIATM systems will

be very costly. Planning and use of the new systems must be at the globallevel because

of the coverage capability of satellite systems. That coverage will extend over several

Flight Information Regions WIRs), national boundaries and even ICAü regional air

navigation classifications. States have no alternative but to join their efforts at the

regional and global level. There is also the need to harmonize systems and airspace into

a virtual global ATM system, and to use limited and expensive resources in a global

manner. It seems obligatory to adopt a global view which requires the cooperation and

goodwill of ail nations.

Furthermore, the systems will require different institutional and legal regulations

depending on whether they will be operated on a national, regional or global level.

Although various systems providers might offer different systems, it is necessary thatthe

systems remain compatible to preserve harmony and to eliminate market monopolies.

Consequently measures must be taken to interconnectthe systems. However, the choice

of the essential technology to be used must rely on the standards decided in advance by

a global authority; ICAü appears to be a mostlogical focus of such authority.35

The prospect of providing aeronautical CNS services by satellite is one of the

most fascinating aspects of civil aviation. Il is an issue that combines problems of

airspace with those of outer space and requires consideration of these two fields of

law. 36 The use of satellites for civil aviation purposes can be considered a further step

towards the integration of the principles of air and space law. The growing space

technology creates complex social relations requiring innovative legal regulation both at

the domestic and international levels.

Materials gathered and examined in this thesis, principally a legal study, are

intended to make the legal obstacles to the current air navigation system easier to

understand. The main purpose of this thesis is to find a legal basis for the implementation

of the aeronautical CNSIATM systems, as the Jack of an institutional framework is a

" Infra, Chapler III, al P. 123ff.

36 Khan, supra, noIe 28, al 43.
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substantial problem facing the future systems. Additionally, this thesis attempts to

reconcile the possible conflict between the civil aviation ATC services needs, and

sovereign rights of nations. A detailed, but not exhaustive, description of the technical

aspects of the CNSfATM systems is provided, and is specifically intended to give the

legal cornmunity an understanding of the context in which the problems arise. A

comprehensive analysis of the institutional and legal aspects relevant to the subject l'rom

international telecommunication law, public international air law, and the Law of outer

space points of view is given to evaluate the adequacy of the present international

regime, and to highlight the need for new regulations. Nationallaw has been left outside

the scope of this thesis.

The manuscript, of course, does not daim to be the last word on this subject; nor

is it an exhaustive examination of the technical, political, or economic difficulties facing

CNSfATM systems. Attention is given to sorne of the major changes that are expected

in the years to come. The CNSfATM systems are technically feasible and they promise

to be cost-effective if implemented on a global basis. The world community must

determine the appropriate institutional and legal framework to implement the CNSfATM

systems and to safeguard its harmonious operation. This thesis represents a modest

contribution in response to that challenge.

10



Part 1

The Current Air Navigation Systems



Chapter 1: The limitations of the Present CNS and UnfulfiUed Air

Navigation Needs of CivU Aviation

Introduction

The current air navigation systems, having served aviation well for over sixty

years, have inherent drawbacks and are not efficient enough to meet the emerging

demands of civil aviation. 1 In the early 1980s, it becarne clear to ICAO that the present

CNS systems would have difficulties dealing with the CNS needs of future air traffic,

even though data transmission has become faster, due to telephone, computer, fax

machines and satellite. As Prof. Milde has stated: "faJviation in the 1980s is based on

advanced high technology tha! appears to reduce the imponance of the human element.

human judgment and human error.•2

Civil aviation is about to enter the twenty-first century in a world that is

politically and economically interdependent.3 As air traffic multiplies, congestion on the

ground and in the air, increase the strain on ATC systems at most of the world' s major

airports. Because airport and airspace congestion are intertwined, a delay in one causes

Interview, "Philippe Rochat: ICAO has a Spirit of Renewal"[1/92]/ATA Rel'iew S at 6.

2 Milde M., "Legal Aspects of Future Air Navigation Systems"(1987)XII AASL 87 at 87.

There are more than a dozen common markets today, inter a/ia, USA·Canada Free Trade
Agreement, USA·Canada and Mexico Free Trade, European Free Trade Association (Austria,
Finland, Iceland, Liechtenstein, Norway, Sweden and Switzerland), the Economie Integration
of the European Community (12 member States), Asian Pacifie Economie Cooperation
(lndonesia, Malaysia, Philippines, Sïnllapore, Thailand, Australia, Canada, lapan, South Korea,
New Zealand and United States), Economie Cooperation Organization (Iran, Turlcey, Pakistan,
Azerbaijan, Kyrllyzstan, Uzbekistan and Turlcmenistan); sec, Silverberll O., "Rellional Tradinll
Blocs Emerging Throughout the World"[March 3O-April S, 1992] Space News IS at IS.
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a delay in the other.4 Furthermore air traffie congestion is a serious politica\ subject5

at most airports.6

States are required under Article 28 of the Chicago Convention to provide radio

services and other air navigation facilities for international air navigation; that is

restricted to the State's own territory and is further limited to what the State may find

practicable. Indeed, States often prefer to provide their teehnica\ systems for the aviation

infrastructure throughout their areas ofresponsibility. While this had a teehnica\ rationale

in the earlier days of aviation, it has disadvantages in modern times particularly where

the FIRs are small or follow boundaries of national jurisdiction. Sorne States cannot

provide the fundamental services that the increased traffic in their FIR requires.7 In

addition, the individual FIRs usually coyer small geographic zones, with limited or

ineffective inter-FIR communications. This increases the cost and operational difficulties

of flights traversing FIRs, and increases the cost of ATC services. Even when adequate

services and communication are provided, the charge of furnishing these services is often

higher than in traffic-related control zones or larger FIRs.8

By far the most urgent difficulties today facing the air transport industry concern

congested airspace and airport gridlock. This affects the busiest air routes in North

America, Europe and the AsialPacific region! Additional attention is being paid to the

last two regions because present traffic growth rates show a looming crisis if urgent

action is not taken. IATA established the IATA Congestion Task Force in 1988, to

examine the issues from a technica\ point of view. The principle task was ta recognize

•
,

•
7

•
•

"Airspace Congestion - Any Solutioos?"[July 1989] Slipstrram 19 bt 19.

IlIfm, Cbapter VII, at P. 268ff.

IATA SeMduling Procedurrs Guidt, l3ed., July 1992, at 1.

"Futurr Air Nov/galion System" (Montreal: by Members and Observers of the FANS's
Committee, lCAO, September 1991) at 7.

ICAO DtJc. 9458, FANS/2, at 1-3.

Socbor, supm, General Introduction, note 13, at 27.
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obstacles, and to come up with practical solutions to enable governments, airports and

airlines to overcome them. lo The work of the Task Force was conducted through its

European and AsialPacific regional groups. Il

Unfortunately, in the past, economic downturns were used as an excuse to

postpone the vitally needed investment and training of staff necessary to cope with long

term traffic growth. Now the price is being paid by everyone from consumers and

airlines to airport operators and ATC. The delays,12 congestion and gridlock on the

ground and in the skies have been caused by insufficient investment in the

infrastructure. 13 This affects the nations' economy as a whole by threatening jobs and

disrupting the lives of millions of people. The mechanisms of the existing ICAO regional

air navigation plans, and ICAO assistance seem less than adequate in many parts of the

globe, because of lack of funding in various situations, the shortage of trained specialized

engineering staff, upkeep, and operational methods in many parts of the world.14 This

has resulted in serious problems often having safety and financial implications for both

the providers and users.

ln the following, Section 1 of this Chapter addresses the impact of the problems

facing the current CNS systems, and Section II illustrates the differing types of technical

drawbacks which confront them.

10 See more details, "Areas Requiring Govemment Action as Ide.tified by Task Force on Airspace
and Airport Congestion"[June 1989] Tht ColIJro/ür 9.

11 Review, "Congestion ThreateDS Asia/Pacifie Growth"[2/92) IATA Rtmw 10 at 10; see also,
"Congestion"[I99I]/ATA AIIIIIIII1 Gtlltral Meetillg Rtpon 9.

12 The weather is often eited as being the biggest cause of delays, both on the g:round and in the
air, also tecbnology to better prediet and depiet severe weather is one key to redueing delays;
see more details, Haines B. Th., "Radar Returns"[April 1991] AOPA Pilot 65.

Il Meredith J., "Air Traffie Congestion can be Beaten"[2/1991] Airpon Forum 12 at 12.

" ICAO Doc., supra, note 8, at 1-2; see also, A1·Gbamdi S. A., "Alternative Approacb to
Implementation of CNS/ATM Systems Would Impose User Cbarge"[April 1993]/CAO J, 19
at 19.
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Section 1: Problems of the Present Communication, Navigation and

Surveillance Systems

As already mentioned, there are major problems affecting civil aviation, both in

the air and on the ground. In the skies, ATC and the development of effective air traftic

corridors have lagged far behind the expansion of air travel. The results are delays,

congestion at airports where aircrait are awaiting takeoff clearance, and heavy additional

costs to customers, airiines and airport operators. On the ground, Many airports have

been unable to upgrade and expand their facilities to keep pace with the rising demand

for air transport services. High traftic growth, restrictive govemment policies,

environmental constraints, capacity limitations of the current air navigation systems, and

a shortage of money ail play a role in the problems facing aviation.

In order to examine the problems associated with the current CNS systems, sorne

aspects which have critical impact and contribute to the present systems' problems, inter

oUa, scheduling, fleet composition, noise restrictions, industry task force and

aeropolitica! events, will tirst be addressed. Then, selected problems facing the systems

today, inc1uding increasing air traffic delays, airspace and airport congestion, increasing

costs for passengers and airline operations, and insufficient system capacity to meet the

traffic demand, U are covered.

A. Selected Aspects bave Critic:al Impact on tbe Present CNS Systems

Problems

1. Scbeduling

As demand grows, various airports are approaching or exceeding their planned

capacity. Today, the number of congested airports is increasing so much that negotiation

of schedule adjustments to meet airports capacity restrictions outside the United States

of America (USA) is becoming a principal task of lATA members. Another asp...-ct of this

" 'Symposium 011 FlIlUre Global ColllllllUlicatioll. NaVigatioll and Surveillance "CNS" Systems",
Montreal, September 4-5, 1991, ICAO Doc. SYM.IPII, at 1.2·6.
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problem pertains to slot allocations at busy airports in the USA and Europe. lt is

becoming more diffleult every year to adjust schedules to meet everyone's needs.

Many other administrative and technical seheduling problems need to be settled

wor1dwide. These problems inelude inadequacies in both aireraft movement capacity, and

the number of arrival and departure gates and aireraft parking positions at international

airports. There is also a laek of adequate means to expedite the processing of passengers

through government checks sueh as security, immigration, eustoms and health whieh

sometimes worsen due to laek of funds and staff. Frequently there is inadequate

coordination between the various authorities involved in easing !raffle flow at the airports

and through airspace. Therefore, there is a need for improvement in the management and

coordination of existing resources in order to expand airport capacity.16

Additionally, air1ine schedules should be more realistie and recognize that not all

airerafl can go to the same destination at the commereially preferred time without causing

diffieulties. ATC authorities may need to be involved in the development of the

schedules. Competition between air1ines is, of course, behind this situation but it ereates

side effects whieh airlines should be aware Of. 17 To eonclude, sehedule adjustments

cannot be ehanged on an intra-national basis, since they involve two or more airports

usually located in different countries. This means that congestion diffieulties can be

settled only on a multilateral basis, and in an environment of collaboration. IR However,

it should be kept in mind that even though traffie growth exceeds the rate of development

of faeilities, the resolution of congestion diffieulties can be aecomplished. 19

16 Eser, supro, General Introduction, note 8, at 26.

17 Domogala Pb., "Smoothing the Flow to Base Congestion"[July/AuguSI 1992] JaM's Airpon
Revkw 29 at 33.

" Socbor, sup"" General Introduction, note 13, at 2.

" Ibid., al Il.
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2. FIeet Composition

The changing fleet combined with an increase in aircraft size contributes to

congestion. In the 1960s and 1970s, the increase in airline traffic demand at high density

airports was dealt with by the introduction of wide-bodied aircraft with larger passenger

capacity.20 This approach did temporarily avoid expanding airspace and runway capacity

obstacles. 21 In the last decade, this trend had stopped or reversed. The outcome is that

more traffic may generate more individual aircraft movement, with increased runway and

terminal demand.

Liberalization22 and perceptive airline competition are principal considerations

leading to modern means in fleet competition. The entry into service of the latest wide

bodied aircraft, which can fly very long nonstop flights is another consideration for

future planning. 23 In Europe, the use of wide-bodied twin-engine aircraft during the

peak periods on busy routes will continue to increase. Also the tendency on

intra-European routes is for the number of aircraft, and hence operations, to increase

more in line with expectations of passenger demand.24 Airports are also facing

difficulties due to the sheer size of the wide-bodied aircraft. While they represent a lower

ratio of entire aircraft movements than the smaller types, they create obstacles on aircraft

stands and taxiways because of their larger wingspan.25

'" Eser, supra, General Inlroduclion, noIe 8, a127jJ.

21 The wide-body aircraft solulion would also avoid increasing Ihe number of ATCs, pilol
employees, occupations which are already in short supply, and forecast 10 worsen; see, Smith
R., "The Impacl of Airport and Airspace Congestion on Pilots and Controllers"(June 1989)14
IFALPA Quanerly Review 4 at 7.

" Infra, Chapter VII, al P. 292ff.

II Eser, supra, General Inlroduction, noIe 8, at 27jJ.

" Sulton O., "Euro-ATC Slops Dragging Its FEATS"[2/1990] lnleravia Aerospace review 123 al
124.

15 Eser, supra, General Introduclion, note 8, at 27jJ.
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• 3. Noise Restrictions

Aircrafi noise is considered to he the dominant environmental air transport issue.

It is felt to have harmful effects on individual health and comfort, and is a burden on the

world economy.26 It is a problem for airlines due to airport curfews, and other

operating limitations that result from aircrafi noise.27 The key development in the

international efforts to reduce aircrafi noise was the adoption of Resolution A28-3 at the

28rh Session (Extraordinary) of the ICAO\ssembly, in October 1990. This allows States

to introduce restrictions, beginning on April 1, 1995, on the operation of aircraft to meet

the certification s~dards specified in "Chapter 2" .28 The resolution also provides for

the gradual phasing-out of such aircraft over a seven year period ending April 1, 2002

(exemptions from phase-out between 1995 and 2002 were agreed for Chapter 2 aircraft

and for aircrafi fitted with high bypass ratio engines).29

The airline industry recognizes that noise is a problem, particularly around major

airports.30 The need for airport curfews and other operating restrictions are a

consequence of aircrafi noise. Also, it is major problem for airline operators.31

Concurrent with the required reduction in noise, the worldwide air transport industry is

26 See more details, "The Noise Around Us"[Febroary 1989]150 Bulletin at 6.

27 Ghonaim M., The Legal Aspects ofAviDIion FiIlllIlU in Developing Coulllrlts (LL.M. Thesis,
McGill University, 1991)[unpublished], at 129.

28 AnllU 16, "Ellvirollllltlltal Protection", to the Chicago Convention, vol. Il Aircraft Engine
Emissions, First M., 1981; vol. 1 - Aircraft Noise, 2td., 1988.

29 Ghonaim, supra, note 27, at 129,0; some States began to put into effect national or regional
restrictions on future operations of Chapter 2 aircraft. In June 1991 the European Civil Aviation
Conference adopted a recommendation, calling on member States to introduce such restrictions
progressively, commencing in 1995. In September 1991 USA published roles aimed at phasing
out Chapter 2 operation at USA airports,1CAO Doc. 9581, AnnUDI Report oflM Council·1991 ,
at2.

,. The fact is that the portion of the population suffering from aviation-generated noise is small
when compared 10 those benefilting from air lravel. However, appropriate zoning of land around
airports, both new and existing shnu1d be established and, no new noise-sensitive activily should
be allowed too close te the airport boundary.

31 Eser, supra, Genel'&i IntroduetiL'D, note 8, al 28.
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expanding dramatically. Noise reduction requirements are preventing the expansion of

the capacity at sorne airports, and is therefore contributing to airport congestion.32 In

this writer's opinion, any excessively exacting noise regulations will increase the financial

burden of the airlines of Less Developed Countries (LDCs) and will weaken their

competitive position and ability to finance the CNS/ATM avionics equipment which is

one of the major issues in implementing the new systems.

4. Industry Task Force

The IATA technical conference of September 1987, studied the demands on, and

capacity of, the air navigation systems. 33 lt was agreed that plans for construction of

new runways and new terminal facilities will not bring any great improvement in

congestion for the immediate future. The only hope for a shon-term decrease is better

use of available facilities.

lt is possible to add to airport capacity, by way of extra runways, but these have

not always kept up with aviation growth.34 New runways at existing airports cannot be

expected to solve airport capacity problems, but will undoubtedly ease the current

situation. 35 Disruption of schedules affects ground operations, passenger handling and

contributes to airport terminal congestion. This is causing general inconvenience to the

travelling public and harsh economic consequence for the airlines. Sorne idea of these

consequence was provided in a study made by Lufthansa. During 1987, their airliners

spent a total of 5,200 hours in holding patterns over Frankfurt, Munich and Dusseldorf

alone, an increase of 2,500 hours over the previous year. The cost of the time and fuel

" /CAO A29-WPI40, at 2.

" Review, SIIpra, note 11, al 10.

" SYM-IP/I, supra, noIe 15, at 6-4-1,ff; see also, Nagid G., "Parallel Runway Operations are the
Key to Inereasing Airport Traffie Capaeity"[September 1988]/CAO Bulletin 24.

" Meredith J., "The Cost of Congeslion"[February 1992] Airpon suppon 13 at 15.
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wasted was US $29 million. These figures for just one airline at only three airports, hint

at the importance of the problem woridwide.36

Other attempts underway at ICAO to expand airport capacity to include better

surface guidance and control measures include the introduction of the Airborne Collision

Avoidance Systems (ACAS), and reducing the existing minimum distance between

parallel runways. These are not enthusiastically embraced by pilots, environmentalists,

ATC or by people who reside near airportS.37

S. Aeropolitical Changes Events

Parallel with the problems of systems congestion, political changes are occurring

in Europe and LDCs. The political changes in Eastern Europe and the former Soviet

Union, and the attempt to establish free market economies in Eastern and Central

Europe, will permit increased cooperation with North Atlantic Treaty Organization

(NATO) countries and should reduce the adverse impact of special use airspace in

Europe.38 These changes not only open up new markets but also present new regulatory

challenges. These shifts will affect the development of the air transport industry and its

regulatory framework on a global basis.39

European airiines perceive the need to build stronger alliances between

themselves. This is to meet the competitive challenge created both by the mega-carriers,

which have emerged from deregulation in the USA, and the strong AsialPacific airlines.

Airlines in the South East AsialPadfic region are moving in a similar direction. The

LDCs' airlines find themselves in a difficult situation as a result of these changes. The

answer for the LDCs lies, at least partially, in improved cooperation between their

carriers. There ill'e many areas in which the LDCs' airiines could profit from joint

36 Eser, .upm, General Introduction, note 8, at 32.

17 Smith, .upm, note 21, at 6.

3. Bauerlein J., "Effects ofIntemational Political Developments on the Globalization of Air Traffic
Control"!December 1991] J. ATC 18 at 18ff.

,. Eser, .upm, Generallntroduetion, note 8, at 33.
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schemes ta improve efflciency and decrease costs, such as the creation of powerful

regional airlines. In this writer's opinion, the current European integration as weil as

American and other mega-carriers, mean that the LDCs airline cooperation is a necessary

means of survival.

At the ICAO Worldwide Air Transport Coiloquium (WATC)40 there was

universai consensus that any change to a new multilateral system would be gradual and

evolutionary. There was no agreement on what role ICAO should play. At the WATC,

sorne delegates helieved that ICAO should develop a model plurilateral agreement for

groups of like-mindOO States. The American delegation, 100 by J. Shane,41 saw a more

limited role: "ICAO will be imponant for securiry and safery regulations, but if it moves

into aeropolitics and economic relations among States, the US couM have some trouble

with thar. ... "42

Capital markets expect to have a g;owing influence on the way air transport will

develop from the kind of aircraft that will he built, to the way they will be sold or

leased. They may also have a growing influence in airline management decisions and

strategies. This will force the smaller airlines to become part of regional groupings that

can pool airline operations and negotiate trafflc rights.

Looking to the immOOiate future, the increase of air transport on the global scale,

with ever-increasing trafflc densities involves problems that must he solvOO through new

multilateral mechanisms. As a first slep, States must seltle on the management of a global

navigation system that satisfies the needs of the aviation community without limiting il.

In the long-term, States will he confronting responsibilities of much greater political

.. Procecdings of the, "ICAO Worldwide Air Transport Colloquium", Montreal, April 6-10, 1992.

•, Jeffrey ShllllC: the former US Assistant Secretary for Policy and International Relations,
Oepartment of Transportation from 1989 to carly 1993.

'2 Shane J. as cited in Katz R., "ICAO Montreal Colloquium: The Future of Air Transport
Reeulation"[June 19921/FALPA 111I" Quarterly Remw 10 at 16.
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significance for sovereign rights, i1Jler aUa, allocation of air traffie control and airspace

management.43

B. Selected Problems Associated with the Present CNS Systems

1. Inereasing Air Trame Delays

At major airports, delays prevent aireraft from taking off and arriving at their

destinations on time. In the high-density airspace, the number of delays has inereased

year after year. On an average day there are roughly 10,000 flights in the European

region, inereasing to over 12,000 on peak days. For flights operated by members of the

Association of European Airlines (AEA), one passenger in four experienees departure

delays of over 15 minutes on international routes.44 In some views even when traffie

is substantially reduced, ATC delays still occur at unacceptable levels in many airports.

This suggests that the ATC networks are unable to cope with demand in many parts of

the world.45 The USA Federal Aviation Administration (FAA) estimated in 1989, that

the average delay on scheduled flights was 16.6 minutes. This produced a total delay of

1.74 million hours representing the effective use of nearly 500 aireraft for an entire

year.46 In 1990, twenty-three USA airports exceeded 20, 000 hours of airline flight

delays. Also, a study by the FAA prediets that by the year 2000 this figure eould grow

" l'''Ta, Cbapter VI, al P. l84ff.

.. Sulton, supro, note 24, al 123.

'S Meredith, supTa, G~nerallnlroduclion, note 9, al 43ff, also, in sorne view thal there are oplions
for reducing air trafflc delays in the region such as: "capacity figures on ail ATC Uclors in
Europe should be reviewed using a common/y agreed melhod; airspace should be redesigned lO
produce itnInedÜlle increases in capacity; legal slt/lUS should be given 10 ATFM restriclions by.
for t!JClJJn{Jle. making Ihe slollime. Ihe rowing and Ihe deslination an inlegral pan of Ihe ATC
depanure clearance; and airline schedules should be more realislic... ATC aUlhorilies should
perhops be involved in scheduling la regu/ate Ihis. "; see more delails, Domogala, Sllpro, note
17, al 33.

.. Review, "The Economic Benefits of Air Transport"[l/92) IATA Rtmw 10 al 11.
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to 40, 000 hours unless there are capacity improvements.47 These delays increase

expenses, waste fuel, and decrease efficiency.

2. Airspace and Airport Congestion

The airlines face large direct and indirect costs from airway and airport

congestion, according to a study carried out for lATA by the Stamford Research Institute

(SRI) International.48 It is important to keep in mind that airspace congestion and the

number of navigation errors that occur every year increase the potential for collision. The

problem is even more critical in a region where large zones of the airspace are reserved

for military use as prohibited, restricted, danger and other areas. In the worldwide

context, air forces have staked out extensive areas of the airspace. Commercial traffic

is forced into restricted passageways, restricted altitude options and parallel airways.49

The separation of civil and military traffic leads to the albcation of large portions

of airspace to military operations.50 In addition, the shortage of liaison and close

harmony between civil air traffic services and relevant military operational control/air

defence units, poses critical safety hazards on certain routes. 51 Because States are

fiercely protective of their sovereign rights and national interests,52 there is no doubt

that much of the politics of international aviation has revolved around manipulating their

47 Lopez R., "Satellites are Key to Reducing Runway Separations"[November 1992] }ane's Airport
Review 41 at 42; see, "Airline Group Reports ATC Delays Cost Carriers $2 Billion in 1987"
[May 30, 1988] AW&ST 124; see also, Martin M., "The Fuel Factor: Air Traffic Special"
[February/March 1992] AeronauJica/ SaJellile News 12.

.. Woolley D., "Costing Congestion: Air Traffic Specia1"[February/March 1992] AeronauJica/
Satellile News 11 at 11.

.. Sochor, supra, General Introduction, note 13, at 91.

lO Sulton, supra, note 24, at 124.

" /CAO AN-WPI5962; the IWo such trouble spots in the world have bœn the Far East and the Gulf
area, where, in a conslantly shifting politica1 climate, it has not bœn easy to devise alternate
routings.

" l'lfra, Chapter VI, at P. 192.0; Chapter VII, at P. 268ff.
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• airspace.53 Consequently, the airspace available to civil air traffic is insufficient for ils

needs because cf inadequate airspace design and management. The fulure airspace

structure must satisfy the commercial air transport, general avialion and military aviation

demands with an appropriate allocation of priorities.

Flexibility in the use of airspace is required so that all users can gain maximum

economy in their operations with minimum constrainls. Although il is certain thal

airspace occupancy rates will increase in the future as a resull of using the new

CNS/ATM systems, the number of navigational errors muSl decline, otherwise collision

hazards will escalate. Navigational mistakes caused by human error are>! the major

cause of catastrophes in aviation operations55 according to a 24-year study by the Boeing

Company.56 As the lATA General Director told delegates al lATA' s 45th Annual

53 Sochor, supra, General Introduction, note 13, at 107.

For a variety of rcasons, pilots either are incapable of detecting, or are likely to ignore, serious
navigational mistakes. Crashes with the ground or intrusion into restricted airspaœ are Ihe
consequence; see, lCAO FANS/l· WPII5, at 12; typical errors that occur in routine cockpil
operations include the misreading of navigation charts because of small size print, poor ambient
light, or the need to calculate a reciprocal course; one of the most common errors is
miscommunications with the ATC or other members of the crew. This is often due to a noisy
cockpit environment, attention diverted to another tas~ . \., inattention to radio trdftic. Spee<! is
another characteristic that changes the complexion ofcOL:;;'it operations. lncreased spee<! reduces
the time required to accomplish a task and imparts an e1ement of urgency to decision-making.
The multiplicity of tasks demands during complex operations, such as takeoff, climb, descenl,
approach or landing, creates pressure that can result in common errors. Il May also he due to
weather factors outside the cockpit or methods of aircraft operation recommended by Ihe
manufacturer and modified by the individual airline; see, "Dick" Stone R. B., Sorsa M. & Frioh
L., "Beyond Pilot Error: A Pilot's Perspective"(June 1990)181FALPA Quatterly Review i6 al
17jJ.

•

" Eser O. G., "The State of the Industry"[June 1989] The Control/er 8 at8; sec also, Lauber J.
K., "Human Performance and Aviation Safety - Some Issues and Some Solutions"(September
1989)15 IFALPA Quatterly Review 27 at 27.

50 Boeing Commercial Airplane Company (1985), "Statistical Summary ofCommercial Jet Aircralt
Accidents, Worldwide Operations, 1959-1985"; many observers of aircraft accident statistics
report a similar proportion of accident causes attributable to the human crew; sec more details,
Nagel D., "Human Error in Aviation Operations" in Wiener E.L. & Nagel D.C., eds., Human
Factors in Aviation (USA: Academie Press Inc., 1988) .
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Meeting in Warsaw, Poland, the major reason of accidents is human error. 57 For

instance, the American National Transportation Safety Board concluded that a cause of

the crash of a Delta Air Lines airplane on August 2, 1985,58 was the shortage of

regulations or procedures for escaping law-altitude wind-shear and a lack of definitive

real-bme, wind-shear hazard data. 59

Another example is the 1973 Libyan Boeing 727 incidenro where the aircraft

mistakenly entered forbidden airspace in the midst of a sandstorm which had grounded

all commercial f1ights in the region. The tragedy occurred because of the Egyptian ATC

center's series of failures and limitations.6
! Also, the 1983 Korean Airiines KAL-007

incident62 shows that the military and civil ATC coordination that was presumed to have

existed on the North Pacifie Rûule System (NOPAC) did not exist at the time of the

tragedy. As one commentatot3 notes, if the system had worked on the night of 31

August-l September 1983, the tragedy of f1ight KAL-007 would not have occurred.

S7 Eser O. G., "IATA 45th AGM Roundup"[4/89]/ATA REVIEW 3 at 5; the most aviation
accidents result from the interplay of a variety of factors which are, among others, weather,
technological limitations, and several human factors which do not only involve the crew
members.

" On August 2, 1985 Delta Air Lines Flight191, a Lockheed L-I011 , crashed while approaching
runway 17L at the Dallas/Ft. Worth International Airport, of the 163 persons on board, 134
were killed, 26 passengers and three cabin altendants survived; for details see, "Safety Board
Cites Limitations of Airport Weather Surveillance"[January 12, 1987] AW&ST 113 at 113.

'" Id.; see also, "Board Cites Limitations of ATC's Ability To Prevent Collisions in Cerritos
Cmsh"[January 18, 1988] AW&ST 46 at 51.

'" The 1973 Libyan Boeing 727 aircmft, was downed by Ismeli fighters over the Egyptian Sinai
desert on February 26, 1973, cost the lives of the 106 passengers and three French crew
members; for further details see, Sochor, supra, Genemllntroduction, note 13, at 134.

6' Id.

62 The Korean Airlines ''KAL-007'' incident, in which 269 passengers and crew were killed, on
September 1,1983; for details see, Richard G., "KAL 007: The Legal Falloul"(1984)IXAASL
al 147; see also, Fitzemld G. F., "The Use of Force Againsl Civil Aircraf!: The Aftermath of
the KAL Flight 007 Incidenl"(1984)XX11171e Canadian Year Book of Im'I L. at 291.

6J Sayle M., "KEOO7: A Conspimcy of Siience"[April 25, 1985] New York Review at 46jf.
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However, the tragedy led to significant amendments of severa! Annexes to the Chicago

Convention.64

These incidents clearly could have been avoided by alerting the cockpit crew

about the route deviation. This cannot be done with today's systems, which have reached

their limit, and a:e based on World War II teehnology. To reduce errors and incidents,

it is necessary to confirm the reliability of the teehnology and its ease of use before it is

put into operation.6S

3. Increasiog Costs for Passengers and Airline Operation

Flight delays and system inefficiencies are costly to both air1ines and

passengers. 66 Therefore, with an airline operating at best on narrow profit margins,

these expenses must be passed on to the consumer.67 In 1988, economists estimated the

value of passengers' lost time because of flight delays at almost US $540 million in the

European region.68 In Europe, the SRI has estimated the annual cost of congestion at

US $5 billion. By the tum of the century this will rise to US $10 billion.69 The SRI

forecasts that constraints on aircraft movements in Europe will mean a loss of 95,000

flight hours by 1995 and 200,000 flights hours by the year 2000. These are just the direct

costs, witbout considering commercial and industrial related losses. 7o In other parts of

the wor1d the situation is equally alarming: in the USA, air1ines recorded losses related

64 lCAO AN-WP/SSBO.

6l Learmounl D., "Separate Ways"IJune 19-25, 1991] FUghlllll'l44 al 45.

66 The consequence of delays mean thal more aircraft are required 10 serve the same level of
demand; therefore, will be addilional operaling cosls, exlra fuel, exlra salaries, and eXlraordinary
maintenance etc.

(fi Review, supra, Dote 46, al 12.

61 lCAO FANS (1l)/2.WP/79, al 4.

.. Eser O. G., "Alleviating Congestion Key 10 Securing the Future of Civil Avialion"ISeptember
7·13, 1992] Co_Tdol AIIÙItÜI/I Ntws 35 al 35.

70 Meredith, supra, note 35, al 13; see aiso, Woolley, supra, Dote 48, al Il.
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to delay of S2 billion in 1990.71 ICAO figures for the world's scheduled airlines in 1990

show the scaIe of the sums involved; flight operations and engineering costs totalled

S77.5 billion, for an average across ail types of operation of about S3,330Ihr. These

direct costs amounted to about 40% of total operating costs.72 Also, the cost of delays

and inconvenience are increasing; therefore solution to delays and congestion become

ever more appeaJing to decision-makers.73

The necessity for competent cost-effective operations makes the provision of

fuel-efficient direct routing to users of the airspace necessary whenever practical.74 Air

traffic congestion costs aviation and its host economies an estimated S5 billion a year.

Il is presumed that this will rise to SIO billion by the end of the decade.75 In terms of

cost impact on a single country's economy an inefficient air transport system is a drag

on productivity and competitiveness of the country.76 Air transport is an economic

motivator because it provides a new and faster mechanism for distributing goods and

services which in tum contributes to industrial growth and increased economic

efficiency.77 Yet, the economic benefits of aviation can only be realized if the industry

can meet the demands placed on il.

71 The aircraft 747-400 idling on the taxiway, engines running, waiting for clearance to enter
runway and talee-off, it is a source of frustration for the passengers on board. It would bum fuel
worth at least $900 for 40 minuets on ground; for more details see, Martin M., "The Fuel
Factor: Air Traffic Special"[February/March 1992] Aeroll4Ulicol SaleUile News 12 at 12.

n Woolley, supra, note 48, at II.

7J Poritzky B. S., "Achievement ofMore Airport Capacity - The Time for Action is Now"[January
1989]/CAO Bulklill 12 at 12; for more details see, Lapez R., "Satellites are Key to Reducing
Runway Separations"[November 1992)JIUIt's Airpon Review 41 at 42; see also, "Airline Group
Reports ATC Delays Cost Carriers $2 Billion in 1987"[May 30, 1988] AW&ST 124 at 124.

" Poritzky, id.

" Verchere 1., "Salcoms Slow to Capture Audience"[February 1992]/lIleraviIJ Aerospace Review
38 at 39.

7' SYM-IP/I, supra, note IS, at 1.2-2.

77 Review, supra, note 46, at II.
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4. Insufficient System Capacity to Meet the Trame Demand

The air transport industry has responded to tremendous increases in demand by

investing massively in modern teehnology, larger, fuel-efficient and quieter aircraft, and

improved safety levels. Regrettably, these investments are not matched by government

investment in airport infrastructure, ground transport and ATC systems. The industry

cannot compromise on safety levels which restrict trafflc. This has led to congestion,

delays and higher costs for airlines, passengers and freight shippers, and directly

jeopardizes the economic benefits of commercial aviation to the world economy.78

Congestion, delay and higher costs threatens to become the norm. In a commentator's79

view:

"[t]he main problem is .hot traffic demand considerably exceeds the
avaUable capacity ofthe ATC system and the airpons. Both are not able
to cope with the high throughput of traffic, thus resulting in airspace
congestion...

The SRI study commissioned by lATA showed that in Europe, the number of air

passengers will double by the year 2000, and triple by 2010.80 No amount of harmony

and integrating of the current systems will, by itself, produce sufficient ATC capacity to

deal with that kind of growth.81

78 Id.

79 Leopold W., "Shortcomings, High·Density Regions", SYM-IPII, supra, note 15, atl.2.1.

Il "Congestion Threatens Industry Growth"[4/89]/ATA Remlf/ 9 at 9ff; 5ee a150, review, "SRI
Report Updated"15/92]/ATA Remlf/ 14 at 14.

Il Mack K., "Air Traffic Control: ln Europe"(June 1992]/FALPA llIl'l fluarterly Remlf/7 at9.
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• Section Il: Limitations or tbe Present CNS Systems

Although the above-mentioned systems82 limitations are not the same in every

part of the world, one or more of these limitations restrain the improvement of air

navigation practically everywhere. 83 Having indicated the critical impact of sorne

selected aspects on the present CNS systems, the following deaJs briefly with CNS

substantial limitations.

A. Current Line-Gr-Sigbt Constraints

Most of the present limitations are restricted to radio propagation over line-of

sight. Although the present systems, inter alia, VOR, DME, VHF COM, RADAR, SSR,

ILS,84 contribute services that offer a high degree of reliability and accuracy, their

limitations manifest themselves in the form of service area coverage and topographical

location limitations,8s and none of these fulfil the future aircraft requirement to permit

coverage up to 70,OOOft altitude on a global basis.86 The range and contact below the

visible horizon is restricted because of the earth's round shape and the fact that radio

waves in the Very High Frequency (VHF) and Ultra High Frequency (UHF) range travel

in a straight line. Over long distances, the curvature of the earth, the propagation

limitation of the radio signals and other geographical features present problems. As a

consequence of line-of-sight restrictions, the flexibility and the ideal utilization of the

accessible airspace is restricted. Moreover, any future plan for optimizing the airspace

" Supra, General Introduction, at P. 5.

13 AN-CONF/IO, supra, General Introduction, note 17, at2A-1.

.. Even the second set of systems, illlt!ralia, LF/MF NDB, HF COM, LORAN. OMEGA, also have
accuracy and reliability limitations imposed partly by the variability of propagation
characteristics, ICAO Doc., supra, note 8, at 1-1 .

... Id.

.. Kaiser St., Ltgallmpl/aJdons ofStJttUitt Bastd Commulliallion, Navigation, and Survtilla1u:t
Systtms for Civil AviDtion (LL.M. Tbesis, McGiII University, 1990) at 13.
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utilization is unimaginable because of the fact that sorne of the current systems have

reached or are reaching the maximum of their accuracy and/or capadty.81

B. The Voice Communications Limitations and the Lack of Digital

Air-Ground Data Interchange Systems

Generally, voice communication is carried out on VHF. In low traffic density and

in Oceanic regions voice communication uses High Frequency (HF)." Ambiguity and

misunderstanding are cornmon and will persist, even wit.'l the effort to develop a cornmon

language and accurate pronunciations. 89 Voice communication does not allow for high

traffic rates, and is subject to interference and noise. Voice systems are also labour

intensive and present priority difficulties because entry to busy circuits is uncontrolled.

As has been stated at the IOth Air Navigation Conference of 1991, up to eighty percent

of ail potentially hazardous incidents in USA involved ineffective spoken data transfer. 90

While the lower frequency systems such as Decca and Loran-c&l are quite accurate at

longer ranges, their reception is often ruined by atmospheric noise and static, particularly

in the tropics and in summer. At night, sky-waves affect the resolution of these lower

frequency systems at surprisingly short ranges. Omega is a Very Low Frequency (VLF)

system, although nominally of worldwide coverage, it has problems with accuracy and

If! [CAO Doc., supra, note 8, at 1-2.

88 Both frequencies have limited range, and distortions caused by atmospheric ionospheric
conditions.

.. [CAO Doc., supra, note 8, at 1-4.

.. AN-CONF/10, supra, General Introduction, note 17, at 3-8ff.

" Omega has heen used in long distance aircraft although it is not very accurate; both Decca and
Loran-C aiso suffer from similar causes which called sky-wave interference hut only at longer
distances (300-500 miles) from the stations; for more details on Omega. Loran-C and Decca,
see, Blanchard F. W., "Air Navigation Systems"(September 1991)44:3 J. Nov/galion at 284;
see aiso, Pratt A. R., "An Overview of Navigation Systems in the 199O's" in Egan J. J., ed.,
Space Commerce (N. Y.: Gordon & Breach Science Publishers S. A., 1990) 233 at 236.
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is often ambiguous and noisy. 92 Additionally, they will never have worldwide coverage

for economic reasons. 93 Although mobile HF communication allows "over the horizon"

contacts, its transmission characteristic is poor since it is limited to voice only

communication, and often transmissions are not clear.94 The deficiencies of the existing

systems arise from fundamentallimitations of the radio propagation characteristics. Radio

Aids to Navigation (NAVAIDs)9S have reached their limits. Many of their problems,

such as restricted range, inaccuracy, weather dependence, and propagation variability will

he eliminated by satellite based technology. 96

Air-ground communication is fairly satisfactory but for a few exceptions: shortage

of coverage at low altitudes, and unreliable long distance communications. 97 A1so, there

are some difficulties in navigation and surveillance on the ground, and many accidents

in aviation occur during ground operations of aircraft and equipment. Failure to observe

rules of safety is certain to cause problems.98 The foregoing when coupled with

decreased ground visibility, caused by weather events, escalate ground collision hazards,

increase probabilities of taxiing off-paved surfaces and decrease arrival/departure

., Blanchard F. W., "The Future for Satellite Navigation"ll992l World Aerosptu:e Teeh1Wlogy 145
at 145.

., Kaiser staled in his thesis that: "None ofthe present day CNS-systems YMels the requirefMnt of
.fu1ure aireraft 10 allow eoverage up to 70 000ft allitude and on a global basis. "; see for details,
Kaiser, SUll."" note 86, at 13.

.. lCAO Doc.• supra, note 8, at 1-4.

's lt should he rememhered that while the use of radio navigation aids cao he very useful in
following a specific course, they add to the pilot's workload, both mentally and manually. In
emergency conditions of tlying the aircraft by reference to flight instruments the pilot must
divide his attention hetween control of the aircraft and the operation of the navigation equipment,
wbicb is often a difticult task even for an experienced crew; see more details, Federal Aviation
Administration, Flighl Training Handbook (N. Y.: Doubleday, 1980) at 188.

.. Blancbard F. W., "Radio Navigation - The Outlook for Europe"(Septemher 1992)45:3 J.
NlJvigatilJn 442 at 442.

97 /CAO Doc. 9524, FANS/4, at2A-1.

.. Federal Aviation Administration, sUPI'IJ, note 95, at 5.
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frequencies. 99 There is a need to improve ground navigation capability, and

airport-ground surveillance and deteetion. Additionally, 70 to 80 percent of all hazardous

situations which were reported in the USA Aviation Safety Reporting System (ASRS),

involved ineffective information regarding movement, and most of the involved

air-ground radio communication.

Communication problems include acoustic confusion, pilot readback mistakes, and

controUer hearback errors. Also, misinterpretation caused by poor pronunciation, failure

to use standard terminology and improper radio keying techniques have the same

effects. loo These and natural barriers such as mountains, with the inherent ground-based

line-of-sight CNS constraints make it practically imJXlssible to enhance CNS usefulness

in such regions as oceans, deserts, jungles and polar regions. Unless modem approaches

are adopted, the current air navigation situation will not improve in the immediate

future. lol

In view of the foregoing, it is apparent that there is an enormous demand to

introduce digital data communications, in order to increase data transfer rates, increase

reliability and integrity, and improve spectrum utilization and more efficient interface to

various systems.102

Concluding Remarks

Although ICAO has been developing regional air navigation plans, because of the

lack of financing, lack of clearly justified and accepted needs and lack of trained

technical personnel,I03 there are large regions of the globe in which States have been

., /CAO Doc.• SUPITJ, note 8, at 1-5.

100 AN-CONF/lO, SUPITJ, General Introduction, note 17, at 3-9.

lOI Ibid., at 9-3.

102 /CAO Doc.• SUPITJ, note 8, at 1-4.

10' These a1so include other natural obstacles as Mountains, lake of availability of reliable primary
power, lack of adequate frequency assignments, etc.
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incapable of implementing or operating the system in an orderly way.l04 The foregoing

shortcomings make it difficult ta improve the capabilities of the current CNS systems and

ta operate them consistently in large parts of the world. As increasing coverage,

reliability, and complexity is required, the systems become more expensive to maintain.

The demands of the growth in aviation require substantial increases in the efficiency of

the air navigation systems, both in airport and airspace capacity, otherwise there will be

a dramatic increase in congestion.

Declining airport productivity and airspace crowding will be among the teehnical

factors, along with economic, and management issues, confronting ICAO's air transport

activities. Increases in the efficiency of airports and use of airspace are required to deal

with growing congestion, and to adopt the best flight paths of aircraft to control

costS. I05 However, there is sorne advancement potential for the existing air navigation

systems. These possible interim developmentslO6 might improve the existing

aeronautical CNS systems for the next decade, particularly in the areas of long range

aircraft operations in the non-radar surveillance environment of oceanic, and distant land

zones. 107 Furthermore, there is agreement within the aviation community that the above

measures are not able to respond to the present needs of the aircraft operators. The

FANS Committee decided that the restrictions of the existing systems are inherent to the

systems themselves. Thus the problems cannot be overcome unless there are new ideas,

and new CNS systems to support more capable ATM systems to be implemented on a

global scale. lOB Also, the above shows that the current CNS technology has reached its

outer limits in sorne regions of the world. In the other regions the services are lacking

'04 [CAO Doc.• supra, note 8, at 1-2.

'0' SYM-IP/I, supra, note 15, at6-4-1ff.

,.. The interim improvemenls cousist of, in;.r aliD, decrease ofverlical separation standards at and
above FL 290, automatie dependent surveillance, improved quality and presentation to
controlIers of traffle information on aircraft location and intent, ACAS, etc.

107 [CAO Doc., supra, note 8, at 1-5ff.

10. SYM-IP/I, supra, note 15, at6-4-1ff.
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due to teehnical and economic reasons. 109 Il is broadly recognized that it is beyond the

power of any particular government, acting on its own, to remedy these deficiencies.

Also, long term solutions must lie in improving, and increasing infrastructure facilities.

Therefore, coordinated efforts arnong governments, airports, airlines, national and

international institutions are an essential endeavour. Finally, it should be reaiized that the

essential contribution of air transport to future economic advancement and employment

relies upon a considerable arnount of new infrastructure development. 110

The worid's present air transport services include a ground-based CNS system

that is labour and capital intensive. 11I This restricts the prospects for substantial future

global advancements. This has led to the conclusion that exploitation of satellite

teehnology complementary to certain terrestrial systems, is the only practical response

to fulfi1 the future necessity of civil aviation.112 Il becomes increasingly obvious that

the future growth of air transport cannot be considered in isolation, particularly in the

developed areas of the worid. We have to keep in mind the social, environmental,

economic, teehnological, and political costs of providing the expanded infrastructure

which is required to meet the increased demand for air travel as we approach the

beginning of the new century. Air traffic scenarios in different parts of the worid contrast

widely, and will continue to do so in the future. Therefore, new systems must be able

to work with a diversity of traffic densities, types of aircraft, and avionics'

sophistication, without leading to extreme diversification or proliferation of avionics and

ground space segments. 113

"" Park W.-H., "Satellite Application for Aviation Requirements"(l989)XIV:I Air L. 17 at 18.

110 Ibid., at 22.

III ICAD FANS(II)/2-WP/89.

ll2 Ostiguy G. J. r~., "Potential Impact ofFANS Far·Reaching and Positive"[December 1991]/CAD
J. 7 at 7.

Il! Id.

33



• The international civil aviation industry will continue to change dramaticalIy in

the upcoming years, as the industry grows and new teehnology evolves. This offers the

potential of fare decreases, and will further contribute to the industry's growth. Also,

belter automation teehnology will play a significant role in all aspects of the airline

industry strategies and the marketing of services. As airports and airways are becoming

increasingly congested, the aviation industry, governments, airlines and CNS service

providers will he compeIIed 10 cooperate in order to fulfil the needs of the future.
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• CHAPTER II: Framework of the Existillg Satellite Systems

IllstitutiollS

Introduction

The technical possibilities and the economic benetits afforded by

telecommunication satellites motivated a number of countries to establish organizations,

both national and international, for the improvement and operation of satellite

telecommuniration systems for worldwide, regional, and domestic communication. 1

Telecommunication satellites have significant political implications. Consequently, it is

not surprising that the prior political split of the world into blocs was rel1ected in the

division of global telecommunication satellite organizations. Also distinct applications of

space technology are prompted by creative ideas which have created new institutional

frameworks for the service of mankind.2

One of the principal tasks of ICAO's FANS Commiltee was to study the

appropriate institutional framework for the implementation of the new CNS/ATM

systems.' Il is M. Milde's4 view, that while the FANS Commiltee was studying various

institutional solutions existing outside ICAO's framework, it should have also considcred

the Chicago Convention's institutional framework as a model for the central management

of the CNSIATM systems. Il is worthwhile to take a brief look at the current institutional

structures as a base for any proposa! for the institutional structure of CNS/ATM systems.

ln the following, Section 1 addresses the selected existing aeronautical mobile

satellite systems institutions for national, regional, and global coverage as weil as the

Matte N. M., "Aerospace Law: Telecommunication Salellites"[1980/I]166 Recueil des Cours
123 at 167.

•
2

3

•

Jasentuliyana N. el al, "The Arab Corporation for Space Communications (ARABSAT)" (1979) 1
Manual on SplUe Law 467 at 467.

Milde, supra, Chapler 1, note 2, at 89ff.

Ibid., al 96.
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• national military systems with global coverage and capability. Section II examines the

selected general operation satellite systems with global, regional and national coverage

capability. The institutions are examined in a general manner, in order to stress aspects

of particular relevance to the CNSIATM systems.

Section 1: Selected Existing Aeronautical Mobile Satellite Systems and

Institutions

Developments in space technology during the last two decades have led to the

creation of sorne space systems involved with orbitlspectrum resource issues.

Aeronautical satellite systems are either still in the planning or early operation stage.

They are capable or will be capable of providing sorne navigation facilities to aircraft.

Nonetheless, presently there is no system which could coyer all aspects of the CNSIATM

concept.

A. Global Coverage Capability Systems

1. SITA

La Société Internationale de Télécommunications Aéronautiques (SITA), is a

cooperative non-profit organization, founded in 1949, by a group of airlines which were

looking for rapid, reliable and economical ways to transmit their telecommunication.s

SITA is administered by a:

i. Board of Directors, composed of not more than twenty-five
members. Bach airline member holding at least twenty shares may
nominate a Director;

ii. Director General, nominated by the Board. He is responsible
for the implementation of the Board' s decisions, and is charged with the
management of the organization. The Director General is assisted by
Technical, Financial, Services Development, and Data Processing Users

• 5 "A Worldwide Telecommunications Network"[September 1986]ITA Magazine 26 at 26.

36



• as Specialized Committees. The Committees are limited in size, and
members are appointed by the Board from airline experts.·

SITA is a private organization established under Belgian cooperative law, and

operates an aeronautical telecommunication net;;-ork and digital data air-grollnd

communication service in Europe and the Far-East/Pacifie Region. Lastly, SITA provides

more than 20 data processing services, an especially useful operation for ail its

members.7

For more than 42 years, SITA has been operating shared systems on a non-protit

basis to enable those engaged in civil air transport to communicatc with one another at

minimum cost. Today SITA is a global organization, serving over 440 member

companies and operating in 187 countries. 8 SITA membership is open to schedliled and

non-scheduled airlines, whether they carry passengers, freight or mail, and to air

transport related companies. The capital shares held by each member is proportional to

the actual participation of the airlines in the total cost of the shared services. The core

of SITA's services is worldwide telecommunication.9 The organization also provides

several other services for air carriers through its participation with other organizations,

inter aUa, SITA/ARINC Joint Venture,1O and SITA/IATA Joint Venture, such as the

lost baggage tracing programme called Bagtrac. As it has gained experience, SITA

progressively has become c. unique worktool for air transport as a whole, since it supplies

telecommunication services according to the demand of its member airlines on a global

scale. This enables participating airlines to exercise the duties vested in them by the

Chicago Convention Annexes. In this context, SITA is complementary to the

Aeronautical Fixed Telecommunication Network (AFfN) operated under ICAO's freight

37

\0 Infra, al P. 4Olf.•

•
7

8

9

ICAO FANSI3.WPI4, Appendix D, al 5.

Medbane S., "SITA in Brief"[December 1990j/CAO J. 11 al II.

"SITA in Brief"[1994] Airpol1 Technology Im'I 112 al 112.

Id.



flight operations. 11 SITA does not have its own space hardware but leases capacity from

INMARSAT and other providers.

2.ARINC

Aeronautical Radio /nc. (ARINC) was incorporated in 1929 by the commercial

aviation industry. Its headquarters is in Annapolis, Maryland, USA. ARINC was

functioning as the single licensee and coordinator of aeronautical communication

radio. 12 Today it provides aeronautical communication on a non-profit basi~ in the

oceanic flight information regions adjacent 10 the USA, as weil as aeronautical

operational communication in the USA, and parts of Canada and Mexico.

The Aircraft Communication Addressing and Reporting System (ACARS)13 has

been developed by ARlNC to provide voice and data ATC services, and to offer new

facilities for airline passenger communication.14 The global ACARS service is planned

for the Atlantic, Pacific, and Indian Ocean areas. 15 Under the auspices of ICAO,

ARlNC developed the Selective Calling SELCAL system, which was implemented in the

1960s. SELCAL provides a ground/air service 10 flight crews globally. In 1958, ICAO

designated ARINC as the registrar for SELCAL codes. ARINC is govemed by a Board

of 14 Directors, selected from the air transport industry. These Directors come from a

" Supra, note S, at 26.

" AlUNC, 9O-200/9SK.

" The ground system is composed of two organs. One is the radio and message bandling network,
wbicb is controlled by ARINC in the USA, the Air Canada Network in Canada, JACARS in
Japan and SITA in Europe and other parts of the globe.

.. As an outcome of ACARS data transmission, there is improved operating economics and
increasing in safely margins by better oceanic ATC througb ADS. Data transmined ranges from
fuel·supply ID food supplies, without involving the fligbt crew, wbicb should reduces the f1igbt
crew workload. The standardization of the system will be beneticiai ID ail, as weil as being a
precursor ID part of the future CNSIATM system; sec detai1s, Lee N. J."ACARS"
[January/Marcb 1990] AirllMr 13 atl4; Guest T., "Anytime, Anyplace, anywbere"[I992] World
Aerospaee TecllllOwgy 164 at 166.

" AlUNC. 91·201489K·1.
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• broad cross-section of aviation and represent the interests of the ARINC user community

at large, and that of the company's individual shareholders. 16 ARINC continues to

represent the airlines in legislative and regulatory areas within the USA, and performs

a major liaison role with other international organizations, including lATA and ICAO. 17

Currently, ARINC operates three communication centres, which provide ATC

communication between the FAA's air traffic controllers, and all flights in oceanic

control space administered by the USA. Also, ARINC provides and coordinates

necessary communication facilities required by civil aviation on a non-profit cooperative

basis. 18 Today, the company owns and operates one of the largest privately owned

communication systems in the world. Its services include the terrestrial data network

service, which connects airlines in North America, Asia, Europe, and Latin America."

Looking toward the future, it is planning a satellite program to satisfy aviation

industry requirements for improved communication to support ATC, airline operational

control, and surveillance.20 Like SITA, the company does not have its own space

hardware but leases capacity from INMARSAT and other providers. The efforts of

ARINC remain to fui fil the company's early objective of speaking for the industry to

enhance safety, guaranteed economy-of-scale benefits, arrange joint demands, and to seek

an encouraging regulatory environment.21

" ICAO, supm, note 6, at 7.

17 TM ARlNC Slory (USA: Arine Incorporated, 1987) al 89jf.

18 "FAA Approves Use of ARlNC's GLOBAUNK for ATC Communicalions with United
Airlines"[HRAD 6-92] ARlNC Ntws Rtkast.

" Supm, note 8, al 11.

'" AlUNe, supm, note 12.

21 The ARINC Story, supm, note 17, al 130.
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(a) ARlNC/SITA Joint Venture

The two airline service providers ARINC and SITA are collaborating to provide

a unifonn, single-supplier access ta SaJcoms for ATC services and to assure the delivery

of >afety messages under ail circumstances worldwide.22 Bath ARINC and SITA operate

on a non-profit basis, and have the experience to provide global ground-ground and air

ground communication to the aviation industry. The ARINC/SITA Joint Venture will

establish contacts with Aeronautical Administrative Communications (AACs) ta ensure

the consistent, uninterrupted delivery of ATC messages from aircraft worldwide at the

lowest possible cost. 23 It will also enable fully redundant satellite communication to be

made available to civil aviation administrations expeditiously and without capital

expenditures on satellite systems.24

lATA endorses this venture to provide air-ground satellite services. The venture

will count on the resources of ARINC and SITA, including existing ground-ground

communication networks, to provide worldwide satellite communication to any

participating ATC centre. 25 Joining the resources of the two companies, the joint

venture will be able to provide at least four earth stations in each oceanic region capable

of providing the level of service availability required for air traffie services. 26 lATA

also believes that airlines should promote the use of the ARINC/SITA Joint Venture to

facilitate early implementation of air ground satellite communication for ATC.27

22 "ARINC-SITA Joint Venture"[December 1992fJanuary 1993] AerotUUIJicaJ Salellile News 17
at 17.

lJ AR/Ne, SUpfD, note 12.

lA Lake G.. "Oceanie Clearance Trial Proves Utility of Data Link Communications for
ATC"[December 1990]ICAO J. 8 at 10.

,.. Hugbes D., "U.S. and Soviets Offer Civil Aviation Free Access to Satellite Navigation
Signals"[September 9, 1991] AW&ST 38 at 38.

,. Gribbin W. J.,"Commercial Satellite Communications Undergo Pacifie Trials"[marcb 1991]
lCAO J. 13 at 14.

27 Ibid.
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Nowadays, severa! North Atlantic ATC service providers are using the

communication networks supplied by the ARINC/SrrA Joint Venture to ensure a smooth

transition to the future CNS system. Furthermore, as ICAO standards for aeronautical

communication are developed, the airline communication networks of the ARINC/SITA

Joint Venture are being upgraded to meet those standards.28 The joint venture service

is available to ail airlines and supports the universal access principle which was

postulated by ICAO.29 The joint venture cao and should join the CNS/ATM service

providers.

3. INMARSAT

The importance of a maritime satellite system was recognized early. INMARSAT

owes its origins to the Inter-Governmental Maritime Consultative Organization (IMCO),

a specialized agency of the United Nations (UN).30 In 1972, it was IMCO's view that

a new international maritime satellite system should provide for exchanges via satellites

of telephone, telegraph and facsimile messages, provide for radio determination and, in

combination with existing navigational and communication services, improve such

services in safety and navigation, information and data exchange from ship-to-shore, and

improve public correspondence service for passengers and crew.31

IMCO convened an international conference, in 1975/76, to consider the

establishment of an international maritime satellite system. This conference adopted the

INMARSAT Convention between participating States called Parties,32 and an Operating

28 Walker D., "Atlantic Trials Demonstrate Operational Capability of Data Unie Communications"
[March 1993]/CAD J. 19 at 20.

29 Saunders M., "SlTA: Hamessing Technology ta Facilitate Airport Operations"[1994] Airpott
TechlUJlogy 1111'1109 at 110ff.

30 See for details, UN Doc. A/AC.105/100(1972).

" Id., IMCO became subsequently the Intemational Maritime Organization (IMO).

" Convention on the International Maritime Satellite Organization (lNMARSAT); 31: U.S.T. 3
(1979). Opened for signature 3 september 1976; entered inta force on July 16, 1979
[bereinafter INMARSAT Convention].
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Agreemenf3 between States or entities, public or private, designated by aState, called

SiglUl/ories. On September 3, 1976, in London, the charter of the INMARSAT was

brought into being, culminating a four-year effort of study, analysis, planning and

negotiation.34 The Agreement entered into force in July 1979, when the Organization

was formally established. 3s INMARSAT was established with the purpose of providing

the space segment necessary for improving maritime communication.36 INMARSAT

became operational in February 1982.37

In October 1985, the INMARSAT Assembly, at its Fourth Session, adopted and

confirmed further amendments to the Convention and Operating Agreement, thereby

permitting the organization to provide aeronautical mobile satellite telecommunication

services on the same basis as maritime services.38 The amendments entered into force

on October 13, 1989, and are incorporated in the texts of the Convention and Operating

Agreement. 39 INMARSAT has three principal organs:40

33 Operating Agreement on the International Maritime Satellite Organization (lNMARSAT); 31: 1
U.S.T. 135 (1979). Opened for signature 3 September 1976; entered into force on July 16, 1979
[hereinafter INMARSAT Operating Agreement].

" See details for reference ta the "Sessional Act of the international Conference on the
Establishment of the INMARSAT"(1976)4 J. Space L. at 135.

3' UN Doc. AlAC.I05/193, at III (1977); see, for details, IMCO Doc. MARSAT/CONF/3,
Presentation on the Establishment ofa Maritime Satellite System; report of the Panel of Experts,
at 1-2 (October 30, 1974); see INMARSAT historical background, Doyle S. E., "INMARSAT:
The International Maritime Satellite Organization - Origins and Structure" (1977)5: 1 J. Space
L. at 45; see also, Sondaal H. M., "The Current Situation in the Field of Maritime Satellite
Communication Satellites: INMARSAT"(1980)8:1,2J. Space L. at 9.

,. INMARSAT Convention, supm, note 32, Article 3 (1).

37 "New Maritime Satellite System Launched"[February 2, 1982]INMARSAT New Reltase at 1;
see also, Doyle, supm, note 35, at 45.

31 Von Noorden W. D., "Space Communication to Aircrafi: A New Development in international
Space Law (Part 1)"(1987)15:1 J.Space L. 25 at 25; see, ill!m, Chapter ru, at P. 119ff.

,. INMARSAT Convention, supm, note 32, Article 3 (amended text).

'" Ibid.• Article 9.
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i. the Assembly, which is composed of all the Parties, each of
which has one vote.41 The Assembly decides on questions of formal
relations between the organization ~nd other national and international
organizations.42 Also as in the Article 12(1)(b), the Assembly ensures
that the organization's activities are consistent with the basic documents
of the organization and with the UN Charter and any other treaty to which
the organization becomes bound;

ü. the Council, which has twenty-two representatives elected from
the signatories. As per Article 13(l)(a), eighteen are the signatories or the
groupings of signatories with the largest investment shares in the
organization. The other four are elected by the Assembly as per Article
13(b), in order to fulfil the geographical balance and the interests of the
developing countrles. The Council decides substantive issues by a majority
of the delegates with two-thirds of the shares of the signatories on the
Council. Procedurai issues are resolved by a simple majority;43 and,

ili. the Direetorale, which is headed by a Direetor General, who
is appointed by the Council. The main consideration in his appointment
and that of other Directorate personnel is to ensure •. .. the highest
standards of integrity, eompetency and efficiency. 044 He is appointed for
a term of six years.45 He is the chief executive and legal representative
of the Organization.46

The Organization has fuUlegal personality and can: •...eontraet, aequire, lease.

hold and dispose ofmovable and immovable property. be a party 10 legal proceedings

and eonciude agreements with Stales or international organizalions. 047

Where a Signatory is an entity designated by a Party, that Party is not liable for

obligations arising under the Operating Agreement. State parties do not bear any

" Ibid., Articles 10(1), 11(1).

" Ibid., Article 12 (I)(t) for the funclions of the Assembly .

., Ibid., Article 14(2).

.. Ibid., Article 16(6).

40 Ibid., Article 16(2).

.. Ibid., Article 16(3).

" Ibid., Article 2S.
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• responsibilities for financial, teehnical and operational matters:" However, the State is

required to give guidance and instructions to ensure that the Signatory fulfiJs its

obligations.49 Like most international governmental organizations, INMARSAT and its

property are exempted from national income and property taxation and customs duties.5O

The INMARSAT Convention provides, in Article 31, an arbitration procedure.

The purpose of the procedure is to smooth over disputes, and to settle disputes between

the parties concerned. Failing that, the parties have the right to proceed to the

Intemational Court of Justice (10). Al50, they may consent to arbitration in acrordance

with the procedures for the settlement of disputes delineated in the annex. As regards

disputes arising from agreements concluded between the Organization and any parties,

recourse to arbitration is obligatory unless otherwise mutually agreed. l1 Finaily,

differences arising between parties and signatories may be submitted to arbitration if the

disputants 50 agree. l2

The membership of the organization is open to ail States, unlike INTELSAT,

which is open only to I11J members; hence, it gives effect to the principle of universality

contained in the resolution and the Convention. l3 The Organization has an obligation

to serve ail areas of the world where there is a need for maritime communication and its

space segment is available for use by ships of ail nations on a non-discriminatory

basis. S4 Thus, as in the case of INTELSAT, one sees in INMARSAT a mixture of

.. Sondaa1, lupra, note 35, al 12.

" INMARSAT Convention, j~'Pra, note 32, Article 4(b)(c).

50 Ibid., Article 26(1).

'\ Ibid., Articl~ 31(2).

~: Ibid., Article 31 (3).

" Currently INMARSAT bas 75 member States as al July 26, 1994, INMARSAT NtWI
1lrlA4116\StMgal; a1so about 40,000 customers worldwide use the INMARSAT svstem. ,
INMARSAT NtwI 1lrlA4110lprolpta, May 13, 1994.

,. INMARSAT Convention, lupra, note 32, Articles 3(2),7(1).
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public senice organization and commercial enterprise. However, even though there is

no provision of il'o'MARSAT stipulating that it shall be a commercial organization it is

required. in Article 5(3) that: "[IJhe Organi::.arion sha/l operare on a sound econvmic and

financial basis ha....ing regard 10 accepled commercial principles." This. in one

commentator' s"~ view, has been interpreted ta mean that the Organization is: "a hybrid

insrillllion which is neirher entirely a public service organi;:arioll nor enrirely (J

comme~cial enrerprise. "

As has been pointed out by another commentator. 56 it is a generally accepted

commercial principle that an organization should derive whatever revenue it can irom

surplus assets. A surplus asset can be residual space segment capacity. which. in case oi

INMARSAT, may be made available for non-maritime communication. ,e These

different services are established by the Council decision. and charges are set for each

of them. The objective of these charges is to earn sufficient revenue to cover the

operating, maintenance and administrative com. AI5O, the provision of any operating

funds, repayment and compensation for use of capital contributed by signatories" helps

ta lower the maritime communication charges. and indirectly serves the express purposes

of the Organization.

A party may withdraw from the organization by written notice. which becomes

effective after three months from L'le date of receipt. The pany, however, remains liable

for any obligations arising from acts or omissions before receipt of the notitÏcation."

" Jasentuliyana :-; .• "The International ~laritime Satellite System (lN~IARSATJ" in Jasentuliyana
N. & Lee R. S. K., eds.• ManuaJ on Spau La..... \'01. 1 (:-;.Y.: Oc""na Publications. Ine ..
Dobbs-Ferry, 1978) at 443.

" Von Noorden & Dann Ph., "Land Mobile Satellite Communications: A Further Devdopment
in International Space Law"(1989)17:1 J. Spau L. 1 at 4.

" The surplus asset has been a basis for authorizing the use of the space segment for aeronautic,l
and land communications. COUNCILl181SRlFlNAL 16.3.4.

,. Th'MARSAT Operating Agreement. supra, note 33, Article Ill(1); 1NMARSAT Convention.
supra. note 32, Article 19(1).

" INMARSAT Convention, supra, noIe 32, Article 29.
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Article 30 provides for the suspension and termination of States and signatories which

do not fulfil their obligations under the Convention. Nevertheless, as to third-parties, the

member parties may be liOlble under treaties such as the 1972 Liability Convention.60

Article 8 of the INMARSAT Agreement obliges members of the organization to notify

it in the event that they intend to use a satellite system separate from INMARSAT, to

ensure technical compatibility and to avoid significant economic harm to the organization.

The future of INMARSAT seems to be bright. Although it continues to p;ovide

more and more land and air mobile satellite services, its major market continues to be

in the maritime sector. As indicated above, the steps that have been taken to permit the

organization to provide an aeronautical service are an obvious extension of the

organization's purpose.61 INMARSAT in May 1994 decided to develop what is known

as the lNMARSAT-P hand-held phone system to enter service by the end of this century

in order to provide voice, fax and data communication. This system will play a key role

into the next century for global mobile communication services; also, COMSAT of the

USA, and Kokusai Denshin Denwa (KDD) of Japan, are cooperating to provide a

worldwide INMARSAT type service. 62

The possibility of INMARSAT fumishing aeronautical communication in addition

to maritime services was recognized even before the organization was constituted. At the

1971-WARC, adjoining frequency bands were allocated for this purpose. 63 Ils first and

second satellite generation have the capability to fumish these communication services.

The third generation INMARSAT-III which is scheduled to be launched by the end of

'" Convention on International Liability for Damage Caused by Space Objects; 961 U.N. T.S. 187.
Opened for signature 29 March 1972; entered into force 9 October 1973 [hereinafter Liability
Convention].

" Infra, Chapter I1l, at P. 119ff.

" 1NMARSAT, "Satellites Usher in New Era in Aeronautical Communications"[August 1991]
ICAO J. 14 at 15; "Merrill Lynch Assists 1NMARSAT with Formation of Affiliate
Company"[July 26, 19941/NMARSAT News nr94\15\ml•

., Long M., "World Satellite Almanac: The Complete Guide to Satellite Transmission &
Technl'logy,2ed. (USA: Howard W. Sams & Company, 1985) at 115.
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1994 or early 1995,61 will provide capabilities complementary to the USA Global

Positioning System (GPS) , and the former USSR system Global Orbiting Navigation

Satellite System (GWNASS) in order to facilitate their use by the aviation community,

in other words il will generate GNSS signals. 6s The INMARSAT-I\l satellite generation

will meet the presumed increase in aeronautical traffic adequately into the twenty-lirst

century66 and also will provide an increase in capacity for aeronautical communication

and will resuIt in a decrease in user-charges compared with existing INMARSAT-2s. 67

Furthermore, INMARSAT Aero-C, as a digital mobile voice communication system, is

an important step in Project-21'" INMARSAT's personal satellite communication

system. 69 This system was approved in 1993, to enabIe the use of the INMARSAT-C

system on board aircraft'° for communication services and may be used to provide a

civil GNSS.71 In short, INMARSAT will perform a major role in providing its service

to civil aviation. It shouId be noted that the PreambIe of the INMARSAT Convention

refers to:

.. ICAO FANS(ll)/4-Flimsy no. l, at 2.

65 Nagata H. & Wright D., "A Short History of Maritime Communications"(February 1990) 57:11
Telecommunication J. 117 at 124.

66 Featherstone D. H., "Specialist Providers Offer Cost - Effective Approach to Obtaining ATS
Satellite Communications"[June 1993]ICAO J. 21 at 24; Guest, supra, note 14, at 164; seo
alst>, Chien Ph., "Taking Off Toward Success"[May 1991 J Via SaJellile 29 at 34.

67 Klass Ph. J., "INMARSAT Orbit to Impact Aviation"[March 29, 19931 AW&ST 58 at 58;
"INMARSAT Selects Ariane to Launch Fifth INMARSAT-3 Satellite"[August 4, 19941
INMARSAT News nr9417 as.

68 That project was set up to prepare possible scenarios for the fourth generdlion of INMARSAT
satellites, see, "INMARSAT Annual Review and Financial Slalements", London, 1993, at 16jJ.

(iJ "Smallest Mobile Satellite Telephone Now Available G10bally "[October 7, 1993J InmarsaJ News
nr93\59\m.

70 Sagar D., "INMARSAT"[1993]XVIII:I AASL 440 at 444jJ.

71 ICAO, supra, Dote 64, at 2.
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• i. the UNGA Res. no.I721(XVI) •...communication by means of
satellites should be avaUable ID the nations of the world as soon as
practicable on a global and non-discriminatory basis. . ,. ';

ii. the 1967 Outer Space Treaty, in its Article 1, •...outer space
shall be used for the benefit and in the interest ofall countries. ...•

This is an indication that INMARSAT system will be available to aircraft of all countries

on a non-discriminatory basis, whether the aircraft's country of registry, or the

nationality of the operator (according to Article 83bis of the Chicago Convention) is a

Party to the INMARSAT Convention or not. 72 Furthermore, INMARSAT will fully

adopt the major roles and responsibilities of ICAO and its contracting States with regard

to air safety.73 It will not affect the sovereignty of States over their airspace74 nor the

information there transmitted.75 One can conclude that this satisfies the FANS

Committee's General Institutions Guiding Principles.76 The organization operates more

or less according to commercial management techniques.77 Competition between various

service providers is not inhibited under the INMARSAT Convention. Exclusive control

and oversight of the organization' s services by its member States is consistent with ICAO

principles and the presumed availability of services to the aviation industry. Finally,

INMARSAT technique could be a cost-effective because the only costs for users will be

the minimum possible for the level of service provided.

n ICAO FANS/3-WP 3, at 2.2.

73 Ibid., at 2.l.c.

•

74 For the reason that the ground earth stations would he owned and operated by Parties or entities
subject to their jurisdictions. Aiso, governments would determine the conditions under which
aircrafi operating under their authority may he authorized to use communications services in
conformity with domestic laws and regulations, and in accordance with Article 30 of the Chicago
Convention and the !TU Radio Regulations.

" lCAO, supra, note 72, at 2.l.d.

76 ICAO Doc., supra, General Introduction, note 26, at 8A-24ff; see also, infra, Chapter 1II, at P.
It9ff.

77 Van Trol3-Engelman H. L., C011l11Ulrcïal Utilizalion ofOuler Spaee· Legal Aspects, Part A (The
Netherlands: ISBN 90-9002839-0, 1989).
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Regional Coverage Capability Systems

1. MTSAT78

The idea of the MTSAT system began in 1989, although the tinal decision to

launch and operate the system for air trafflc services was based on the ICAO 10ril Air

Navigation Conference of 1991.79 Il is expected that the system will provide full service

by the end of this century. The system will provide not only Aeronautical Mobile

Satellite (Route) Service (AMS(R)S) but also the GNSS services, including global

positioning. The primary objective of the MTSAT system is to promote Automatic

Dependent Surveillance (ADS) in the Asia and Pacifie Region in order to deerease ATC

separation to the minimum distance possible, and to raise air traffle eapaeity on the

routes between the USA and Japan. This traffle is anticipated to double on these routes

by the beginning of the next eentury.

The FANS{II) Committee favoured and supported the Japanese motivation on

MTSAT and noted the significanee of observing the AMSS institutional guidelines for

the transition to one global eoordinated plan for the ICAO CNS/ATM systems.'" A

Japanese seholar81 observed that it is desirable that the MTSAT system will join lCAO's

global satellite system, and Japan is willing to respond to ICAO's regulatory role. The

liability and responsibilities for managing, operating and maintaining the MTSAT system

must be harmonized with and observe the law of telecommunieations, outer space and

other relevant international regulations and standards, specifieally the FANS Committee

guiding principles and standards, in order to assure a reliable system for the use of global

eivil aviation.

78 The Japanese Ministry of Transport has recently decidoo to initiate a large scale national aviatiun
project called the Multi-Functional Transport Satellite (MTSAT); sec, Ohada K., "Japan
Launches Majo\' Programme to Provide Satellite-Based Aeronautical Services" (Octurer 19931
fCAO J. 24 at 25.

79 AN-CONF/JO, supra, General Introduction, note 17.

III fCAO FANS(ll)/4-WP/82, Report on Agenda Item 4, at 4-5.

81 Ohada, supra, note 78, at 25.
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In spite of the fact that MTSAT will benefit the civil aviation community, it must

be cIear that the benefit will depend largely on participation and coordination of

neighbouring countries in the AsiaiPacific region and the international civil aviation

community.

2. ASECNA

Agence pour la Sécurité de la navigation aérienne en Afrique et a Madagascar

(A8ECNA) is an intergovernmental organization created by an international Convention, 82

between 14 African States and France as signatories in 1959 to operate route facilities,

airport services, and certain non-aeronautical services for and on behalf of the African

States parties to the Convention, to ensure the regu1arity and safety of air trafflc

operations in their territories and airspace. 83 Currently the Organization has 16 member

States.84 The Convention established a Governing Committee of Ministers which defines

general policy. 85 The Organization is administered by an Administrative Council,

composed of one representative from each signatory State, assisted by a Director

General. 86 It is financed by revenues from separate route faci1ity, airport charges, and

by contributions from the signatory States. State contributions to operating costs are

determined on the basis of their budget revenues, and aeronautical activity in terms of

trafflc at their aerodromes. 87 For the purposes of efflciency and economic operation,

the ASECNA's administrative structure was modified at the Dakar Conventions of 1974,

112 Convention relative à la création d'une agence chargée de gérer les installations et services
destiné à assurer la navigation aérienne en Afrique et à Madagascar, of 1959 [hereinafter
ASECNA Convention): see, Matte N. M., Trealise on Air-Aeronautical Law (Toronto: The
Carswell Co. Lld., 1981), Appendix m.

" Ibid., Article 2; see also, ICAO, supra, note 6, at 3.

'" ICAO CASITAFII, Mechanism Paper no. 4, May 24/26, 1994.

" ASECNA Convention, supra, note 82, Article 3.

HO Ibid., Article 5; Articles 5, 6 Annex 1 to the Convention.

" Ibid., Article 7.
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1989 and again in 1991. Although the amendments would improve the organization's

function, they are not in force yet,88 In any case ASECNA and its member States

believe: "...the new CNS/ATM system shall make optimum use of the existing

infrastructure and shall he opera/ed in accordance with existing institurional

arrangements and legal regula/ions. "89

3. COCESNA

In 1960, the Corporacion Centro-Americana de Servicios de Navegacion Aerea

(COCE'SNA) was created,90 as a cooperative means for five Central American States

as signatories, to provide air traffic, communication services, and radio aids to navigation

for international air service operations within their areas of responsibility.91 The

Corporation has legal personality,92 and is administrated and governed by a Board of

Directors, which is composed of one member from each Contracting State.93 The

Agency is exempt from taxes, dues and various charges that would arise from contracting

States. Route facility charges and other user charges constitute COCESNA's only source

of revenue.94 It operates its own facilities and also has the use of equipment owned and

mainlûned by the contracting States. The authority to approve user charges, operating

bud~';ts and capital expenditures rests with the Governing Council.

BI For details see, Tabou R. S., "Les aspects institutionnels et juridiques de restructuration de
l'asccna"(1993)XVII AASL 315 at 315.0:

.. /CAO, supro, note 84, at 4.

.. Convention establishing the Central American Air Navigation Services Corporation
(COCESNA), V.N.T.S. 418-6022, at 17\. Signed at Tegucigalpa, on February 26, 1960
[hereinafler COCESNA Convention) .

•, Ibid., Article 2.

112 Ibid., Article 3.

93 Ibid., Article 4.

.. ICAO, supro, note 6, Appendix C, at 4.
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4. DENIICE

Jointly financed air navigation services have been provided by Iceland since 1948

and by Denmark since 1949. The service is provided to promote the safe operation of

civil aircraft crossing the North Atlantic. The original arrangements were revised by the

195691 Joint Financing Conference. 'l6 It was deemed that joint fmancing of certain air

navigation services provided by the governments of DEN/ICE were justified and that

adequate joint financing agreements should therefore be concluded pursuant to the

principles of Chapter XV of the Chicago Convention. Today, the joint services are

provided and financed in accordance with the two 1956 Agreements as amended by the

1982 Montreal Protocols.97 The services covered by the DEN/ICE Agreements are

specified in the ICAO Air Navigation Plan for North Atlantic, North American and

Pacific Regions. 98 These services are subject to change due to advances in technology

or to cope with the growth in international traffic, to ensure that only those services

required are included. The agreements specified the ICAO Council as the goveming

body, and its Comrnittee of Joint Support of Air Navigation Services monitors the

operation of the agreements. The air navigation services are provided and operated by

two of the signatories, which hold title to the facilities required. The agency is financed

by charges on ail traffic crossing the North Atlantic, with shortfalls contributed by the

signatory States apportioned on the basis of the number of North Atlantic crossings

., Therl' are Iwo Agreements: i. Agreement on the Joint Financing of Certain Air Navigation
Services in Greenland and the Fame Islands (1956), lCAO Doc. 9384-JS/679; ii. Agreement on
the Joint Financing of Certain Air Navigation Services in lceland (1956), lCAO Doc. 9385
JS/680.

.. FitzGerald G. F., "ICAO and the Joint Financing of Certain Air Navigation Services" (1986)XI
AASL, Part l, 17 at 17,ff, (1987)XII AASL Part II, 33 at 33ff.

'" There are Iwo Protocols: i. Protocol for the Amendment of the 1956 Agreement on the Joint
Financing of Certain Air Navigation Services in Greenland and the Faroe Islands, done at
Montreal on November 3, 1982, lCAO Doc. 9384-JS/679; ii. Protocol for the Amenàment of
the 1956 Agreement in Island, done at Montreal on November 3, 1982, lCAO Doc. 9384
JS/680.

•• lCAO Doc. 8755, 13th œ., October 1990.
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performed by their civil aireraft.99 The ICAO Secretary GeneraI supervises the service

operation. The ICAO Couneil is the governing body of the joint financing system and the

day-to-day operation is the responsibility of the Iwo governments of Denmark and

Iceland. The joint finaneing is under close international supervision. 100

The finaneial poliey is the key-issue of the arrangements, as they were initiated,

because the financialload on the provider States would have been inappropriate in view

of the limited benefit accruing to these countries. Therefore, the services provided under

the DEN/ICE Joint Financing Agreements operate efficiently and economically on the

basis of a high level of international cooperation arnong the Iwo provider States, the other

twenty contracting governments, and ICAO.101 This DEN/ICE Joint Financing

Agreements strategy, in this writer' s opinion, is one of the most suitable mechanisms for

CNSIATM systems.102

S. EUROCONTROL

Following the rapid development of commercial aviation in Europe, and the need

for coordinated ATC, six European States signed, on December 13, 1960, the

International Convention relating to Cooperation for the Safety of Air Navigation

(EUROCONTROL).103 The organization was set up with an independent legal

personality and regulatory powers relating to ATC in the upper airspaee of the

contraeting StateS. I04 EUROCONTROL is exonerated from taxes, duties and various

.. lCAO, supm, note 6, Appendix A, at 2.

\00 For details sec, Milde, supm, Cbapter l, note 2; and FitzGerald, supm, note 96.

'0' Recasens O., "Continued MET Services are Provided by Danisb/lcelandic Agreements"[April
1991]ICAO J. 18 at 20.

'02 ltifm, Cbapter VIII, at P. 336ff.

103 International Convention Relating ta Cooperation for the Safety of Air Navigation
(EUROCONTROL). Signed in Brussels in 1960; entered inta force in Marcb 1963; see, Matte,
supm, note 82, Appendix Il [hereinafter EUROCONTROL Convention].

,.. Bax J.-H., "Eurocontrol: UK Detention Rigbts"(1992)XVII:1 Air L. 2 at 2.

S3



charges that would arise under laws of contracting States. lOS The organizatior. consists

of two parts:

i. the Commission, which is composed of two representatives of
each contracting party. Bach party has one vote. Its members are
Ministers; and,

ü. the Agency, which is, in effect, the executive arm of the
Organization, and takes the day-to-day operation of providing ATS.

The scope of EUROCONTROL has long been limited by its membership.

Initially, when the first discussions took place at ICAO in 1958, the Benelux

countrieslO6 and West Germany envisaged the integration of traffic control in their

upper airspace with France, Itaiy and Britain joining later. 107 Unfortunately, the

organization was never given the executive power or resources to do the job, mainly

because of France and Great Britain who chose not to entrust control of their upper

airspace to a supranational body. So the organization was hobbled before it could even

start. lOS AIso, it was hampered by military restrictions and limited membership.l09

In the early 1980s, when there was no way for the European countries to tum over

control of their airspace to a supranational organization, EUROCONTROL adopted an

amended convention on severa! occasions, culminating in the Brussels Protocol of

1981,110 making the organization an optional advisory agency.

'" EUROCONTROL Convention, supm, noie 103, Article 21.

'06 Belgium, the Netherlands and Luxembourg.

'01 Sochor, supm, General Introduction, noie 13, at 90.

'O. Sutlon O., "Eurocontrol Back in Favour"[21l989] InlemVÙJ 113 at 113.

'09 Sochor E., "Air Transport in the European Community: The Hard-Core Problem"[December
1990jICAO J. IS at 18.

110 Blackshaw C., AviIIltolllAw & Regu/aJioll: A Fl'tIIMworlcfor the Cillil AviIIltollllUlustry (UK:
Lingman Group UK LId., 1992) at 13; the three new legal instruments which were signed in
1981 are: i. Protocol Amending the EUROCONTROL International Convention Relating to
Cooperation for the Safety cf Air Navigation of December 13, 1960, BGBL. 1984 n, 71; Ü.
Multilateral Agreement Relating to Route Charges, BGBL. 1984 n, 69; iü. The FiDal Act of the
Diplomatic Conference on the Protocol Amending the EUROCONTROL International

(continued...)
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The main purpose of the organization was expressly shifted from operations to

collective planning of European ATC services. This modification should facilitate the

organization's decision-making procedures, and result in a change of ils boùies, based

on ICAO's legal structure,ul As a supranational ATC organization, EUROCONTROL

often lacked support, but as an optional advi50ry agency whose advi50ry role does not

impinge on the 50vereignty of individual States, it seems to be attracting a queue of

applicants waiting to join.

The amended EUROCONTROL Convention of 1981, confirmed each contracting

States' 50vereignty over its airspace. In contrast to the earlier proposaIs, the objective of

the amended EUROCONTROL Conv::ntion is to improve the technical and administrative

liaison between the existing ATC systems of every State.1I2 Member States are no

longer required to transfer ATC of their upper airspace to EUROCONTROL, but may

do 50 at a subsequent date if they desire. At the same time, EUROCONTROL decided

to change its approach and seeks to harmonize and integrate existing European ATC

management systems, rather than replace them.1I3 The activities of the organization are

financed by annual contributionsll4 of the eleven States currently signatories to the

amended EUROCONTROL Convention.

In April 1990, the European Civil Air Conference (ECAC) convinced the 23

European States that it was urgent to re50lve the problem of airspace saturation in Europe

(...continued)
Convention Relation to Cooperation for the Safety of Air Navigation of December 13, 1960,
BGBL. 1984 II, 75.

111 The name of the EUROCONTROL Agency was changed from "Agency for Air Navigation
Services" to "Agency for the Safety ofAir Navigation ", EUROCONTROL CO/lvelllion, Article
1(2); see, Lambert Y., "EUROCONTROL et l'OACI"(1994)X1X AASL, Part l, 349 at 349ff.

112 The Amended EUROCONTROL Convention, Article 3(1).

113 Advertising Supplement, "Harmony in Europe"(January/February 1993)5:1 lalU's M'1on
Revkw VIII at VIII.

'14 EUROCONTROL Convention, supra, note 103, Article 19 of Annex I.
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and to adopt a programme of ATC integration and harmonization. ECAC's strategy

consists of two phases:

i. The tirst extends until 1995 and is aimed at increasing the
efficiency of the existing ATC systems.

ü. In the second phase from 1995 on, the new ATC systems
currently under development will be introduced. These will be more
advanced and will operate with greater harmony. EUROCONTROL has
been selected to carry out this job. Ils

The constitutional change in the Brussels Protocol of 1981, gives

EUROCONTROL an important strategie role. Il will be able to analyze future needs,

coordinate national ATC planning and increase its research activities. EUROCONTROL

is already developing a flow management system. These changes have made membership

more attractive1l6• Many believe that a major part of the responsibility for the imperfect

functioning of the system ties in with the policies pursued over previous years by

governments of sorne countries in Europe. Moreover, a less nationalistic approach to

EUROCONTROL can help to eliminate a major part of the ATC crisis which requires

an effective strategy by an intra-European institution. ll7 The main merit of

EUROCONTROL is its ability to bring together severa! European countries, and to

improve the cooperation between the administrations responsible for ATC.1I8

6. COSPAS/SARSAT

The distress messages relayed by satellite are one of the breakthroughs that have

led satellite communication to be seen as one of the greatest technologies. For example,

the Search and Rescue Satellite-Aided Tracking (SARSAT) project was instituted by

1" "EUROCONTROL: Safely and Efficiency"(Febl1lary 1991)XIX:2 Avianews InJ'146 al 46.

116 Woolley O., "Pressure Building 10 Free Euroconlrol From Polilical Conslraints"[March 1990]
A/rUne &tcUlivt 28 al 32.

111 Majid A. A., "Legal Capacity of Euroconlrol 10 Ensure Smooth Aviation in Europe"
(1991)XVI:6 Air L. 267 al 268ff.

III Supra, note liS, al 46.
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Canada and the USA in 1976 and joined by France a year later. This was under

deliberation for over a year and half, beginning with the primary Memorandum of

Understanding signed between delegates of the above-mentioned countries in 1979. In

1980, an Agreement with the former USSR embraced the Russian Kosmicheskaya

Sistyema Poiska Avariynych Sudov (COSPAS) system, and, in 1982, the

COSPAS/SARSAT become operational. 119 This cooperation is very informal and based

on a Memorandum of Understanding. 120

It is acknowledged that international civil aviation has a vital interest in satellite

aided search and rescue, and the COSPAS/SARSAT system meets the operational

requirements of civil aviation. The continued need for a satellite system for location and

identification of downed aircraft was confirmed by the ICAO FANS CommilleeY' On

July 1, 1988, the international COSPAS/SARSAT Programme Agreementl22 was signed

by the above-mentioned four States, with ICAO and IMO as joint depositories of the

Agreement, which provides for the use of the system by other States on a non

discriminatory basis, free of charge. 123 The new Agreement did establish the two

following bodies:

119 Vit! E., "COSPAS-SARSAT" in Bockstiegel K.-H. & Beoko M., eds., vol. 2, SJHUe Law: Basic
ugal Documellls (The Netherlands: Martinus Nijboff Publisbers, 1990) at 0.11.3. \.

120 Memorandum of Understanding among the Ministry of Mercbant Marioe of the USSR, tbe
National Oceaoic and Atmospberic Administration of the USA, the Departmeot of National
Defence of Canada and CNES of France Conceroing Cooperation in tbe COSPAS/SARSAT
Searcb and Rescue Satellite System. Done on October 5, 1984; entered into force 00 July 8,
1985, Bockstiegel & Beoko, ibid., at 0.11.3.2; IMO Documelll COM. 29/1NF.2, Annex 2.

121 lCAO Doc. , supra, Cbapter I, note 97, al Paragraph. 2.3.3.4.1.

122 International COSPAS/St.RSAT Programme Agreement; lCAO and IMO as a Joint depositary
of the Agreement (ICAO Reg. M. JJ8fJ). Done at Paris on July l, 1988; entered ioto force 00

August 30, 1988[hereinafter the COSPAS/SARSAT Agreementl.

123 "Carriers Continued to Empbasize Need for Aircraft with Low Operating Costs"[December
1990l1CAO J. 19 at 22.
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i. lhe Ccunci/, as the only meeting of the representatives of the Parties to
the Agreement; 124 and
Ü. lhe Secrelariar, as a permanent administrative organ for the Programme
and shall assist the Council in ils functions. 125

The establishment of these bodies does not give the programme a legal

personality. The Agreement will remain in force for fifteen years and is to be ext...nded

automatically for successive five year periods.

The venture derived from widespread dissatisfaction with the means available, up

until the late 1970s, for receiving radio aistress signals and, equally important,

discovering where they came from. This concem related particularly to distress situations

involving small aircraft outside radar and ATC surveillance, and ships beyond reliable

radio range of shore stations. 126 Although there are problems with a high rate of false

alarms, the system is very successful, and it is being developed to increase its

effectiveness. 127 The system is expanding its capability since becoming operational in

1982. Satellite-aided search and rescue as related to aeronautical incidents is the

responsibility of ICAü. However, at the ICAü's 26lh Assembly Session in 1986, there

was strong support for the review of the satellite-aided search and rescue programme and

the development of proposais for action by ICAü.128 Also, the Chicago Convention in

its Article 25 states that every State: ".. .undertakes 10 provide... measures ofassislance

to aireraft in distress... ."

1'" The COSPAS/SARSAT Agreement, supra, note 122, Article 8.

Ils RJül., Article 10.

"" Bulloch C., "Search and Rescue by Satellite: Slow Steps Towards an Operalional System"
[3/1987] 11IleraI'ÙJ 275 al 275.

117 Id.

1" Heijl M., "Satellite - Aided Search and Rescue"[January 1988]/CAO Bulletin 29 al 3Off, ICAO
staled thal, unlil 19881.126 persons had been rescucd by using the COSPAS-SARSAT services
and a 590 persons rescued in incidents, 480 in maritime and 47 in terrestrial incidents, 500,

ICAO AN·WP/61.;~, 13/6/88 al 2; and untill992 they were I.SOO persons; 500, Riccitiello R.,
"System Speeds Dislress Cali Delivery"[March 23-29, 1992] Spau News 24 al 24.

58



By the end of 1992, a total of twenty-eight States and organizations had officially

joined the organization programme, with additional States indicating their intention to

participate. The organization's space segment presently consists of six satellites; seven

replacement satellites are being bullt. These satellites are not dedicated entirely to the

organization; the USA satellites are basicaily intended for meteorologicai observation,

while the Russian satellites are a type of navigation satellite. The system is providing an

essential service to the international community. No doubt, this system is not perfect, but

it is the only one that can be developed as long as the status of the States' integration

continues to be insignificant, although today and for the future there is a massive need

for stronger global collaborations and better integration. A future global satellites system

would improve the system for instant communication, and detection which is not yet

possible.

The COSPAS/SARSAT system is still considered to be in the developmental

phase. Institutional arrangements and operational procedures and practices alse will need

to be considered by ICAO. These subjects inc1ude the extension of existing

COSPAS/SARSAT service areas to coyer all the existing aeronauticai search and rescue

regions. It is alse conceivable that ICAO will wish to contribute to the regional planning

for additionallocal user terminals which would provide increased real-time coverage of

the system. 129

The system is one of the few successful examples of East-West cooperation. 1lO

There is a lack of obligat'on on the part of the provider States which is apparent from

many provisions in the COSPAS/SARSAT Agreement. This was considered appropriate,

in order to free the parties from any liability. In this writer's view that was the only

possible way to institute public transcontinental service free of charge. Therefore,

COSPAS/SARSAT is an international programml' which through the cooperation of

various agencies from different States, could in respect to CNS/ATM services in regard

"', Heijl, ibid., al 31.

130 Bulloch, lupra, note 126, al 277.
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• to financing, ownership, management, and operation of the GNSS, offer a most

interesting model for the new systems.

7. PRODATIPROSAT

The PRODAT/PROSAT enterprise is originated by the European Space Agency

(ESA), Spain, the United Kingdom (UK) and EUROCONTROL. PRODAT is a part of

the ESA PROSAT satellite project, and includes experiments on air traffic services

aeronautical applications in which the UK Civil Aviation Authority and

EUROCONTROL take part. The purpose of this joint effort is to accomplish sorne of the

recommendations of the ICAO FANS Committee in relation to ADS and satellite data

link communication.'31 On October 24, 1988, the Spanish Directorate General of Civil

Aviation, using the ADS and communication satellite-based experimental data-link the

PRODAT/PROSAT132 succeeded in monitoring a Jetstream aeroplane.

C. National Coverage Capability Systems

1. TELEGLOBE (Canada)

TELEGLOBE Canada lnc was created as a Crown corporation in 1971 and has

been a part of MEMOTEC DATA lnc since 1987, it has joined a consortium to provide

AMSS to airlines passengers intemationally. The consortium will provide both voice and

data communication for flight-deck and airline operations as wel1 as the opportunity for

passenger to place telephone calls to virtually anywhere on the planet. l33 The company

is a founding signatory of both INTELSAT and INMARSAT. Furthermore, it is partner

'li "FANS Committee Proposes a Consolidated Global CNS Plan"[June 1988]ICAO BuUelin 10
al 1Off.

'" Il succeeded in controlling a Jetstream aeroplane, which was the tirst flighl ever 10 he controlled
by a civil ATC centre via a satellite·based data-link; see, Esteban E. & Diez D.,
"PRODAT/PROSAT Data Links Successful in Control!ing Jet F1ight"[February 1989]/CAO
BuUelin 30 al 30.

ll3 "International Consortium Joins lo Provide Aeronaulical Mobile Satellite Service"[June 12, 1989]
SDleUite News 3 al 3.
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in AIRCOM which includes France TELECOM, Orbital Test Satellite (OTS) ùd. of

Australia and srrA. The partners operate six earth stationsl34 around the world. 13S

The AIRCOM service allows passengers to place phone caUs anywhere in the world, and

keeps airline crews in touch with air trafflc controUers. Also, the company is

participating in the developing market for aircraft-to-satellite voice and data services. B
•

It is expected that the consortium will capture a major share of a worldwide market for

AMSS. 137

D. National Military Systems witb Global Aeronautical Coverage

Capability

1. GPS/GLONASS

Fortunately, ICAO was spared a political dispute on the selection of a system

from among those under consideration when the USA and the former USSR declared,

in April 1989, that they would offer their systems, which were initiaily designed for

military purposes, for use by the aviation industry.138 In earlier FANS meetings the

emphasis was on these IWO major systems and how to utilize them in the best way, and

how to complement them most effectively where there are shortcomings.

'" The earth stations will consist primarily of radio-frequency function message-swilcbing links to
provide aircraft over the Atlantic, Pacific Oceans, North and South America with continuing
communications; see, INMARSAT, "Satellites Usher in New Era in Aeronautical
Communications"[August 1991] ICAO J. 14 at 15.

,3> Ravensbergen J., "Teleglobe Joins Group Offering Air Passengers Phone Service" The Montreal
Gautle (August 8, 1991) 1 at 1.

"6 Gu-Uy-Galn M., "Satellites Offer Businesses More Ways ta Do Business" The FiIUJIIdDJ Post
(May 11, 1992) 20 at 20; see also, MEMOTEC DATA, "Annual Report"[l989]14 at 16.

137 It is estimated ta reacb more than $1 billion annually by the year 2000, see, Ravensbergen,
.upra, note 135, at 3.

'31 Secbor, supra, General Introduction, note 13, at 26.
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The GPS open-use policy was announced by President Reagan in late 1983,

following the Korean Airlines-007 incident to help prevent such accidents. !39 The GPS

system is a continuous, global satellite navigation system developed by the USA

Department of Defense. The system has the capability of providing geodetic position and

velocity accurately in three dimensions.!40 The GLONASS system!4! is designed for

global radio navigation of aircraft.!42 On May 31, 1988, the USA and USSR signed a

bilateraI agreement on Cooperation in Transportation Science and Technology, which

provides for a joint effort to develop both systems. 143

The use by the airlines of military systems is not new, international aviation has

long been using the LORAN-C and thP. OMEGAIVLF system Sil, both originally

developed by the USA, as long-range navigation aids for naval vessels. l44

Bath GPS/GLONASS systems are now planned to become fully operational by

the second half of 1995.145 The two systems have the same number of satellites, 146

similar orbitaI structures of the space segment, and the frequency bands are close enough

so that users may receive the signais of both systems using a common signal

,,. K1ass Pb. J., "Penlagon Urged 10 Confirm Policy Allowing Civilian Use of GPS Navsats"
[Janullr)' 8, 1990] AW&ST 57 at 57.

,.. lCAO Doc., supra, General Introduction, note 16, at 5-32Jf.

'" Saliscbev V. & Ivanov N., "The Glonass System - An Overview"(May 1992)45:2J. Navigation
at 175.

'" lCAO Doc., supra, General Introduction, note 16, at 5-33.

'" K1ass, supra, note 139, at 57.

'" Socbor, supra, General Introduction, note 13, at 102.

'" Daly P., "Navslar GPS and GLONASS: Global Satellite Navigation Systems"(199I)2S:7 ACTA
AslrollaUlial 399 at 399.

'46 The GPS/GLONNAS systems eacb will be opera;ed by 21 satellite and tbree spares.
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preamplifier.147 Moreover, the two systems' segments are passive (they do not need to

receive signals from aircraft), also they are not limited by capacity and may prove to be

attractive options to current NAVAID equipment. 14' The joining of the two systems

will make it possible, even at the partial depll'yment stage, to perform almost round-the

clock navigation determination in all areas of the world as a result cf the larger number

of satellites of the combined systems.149 ln other words, this capability would

practically insure that regional or global interruption or partial failures of a system would

not threaten the safety of civil aviation. ISO The GPS navigation will initially be coupled

with inertial navigation, which should permit the numher of flights in a given airspace

to he increased with reduced separations and higher safety.151

However, as we move toward the twenty-first century, changes will slowly take

place in the ;:~,ntrol of the space segments of the two systems. As J. Exon lS2 said: "[

am very doubtfù/ thal the Depanment ofDefense should he the manager of GPS in the

next century. ... "

One of the principal concems of civil aviation users of navigation satellites is

system dependability and prompt alerts to users of failure of a specifie satellite or

'47 Salisebev & Ivanov, supro, note 141, al 176; see a1so, Hartman R., "Combined Satellite
Navigation Systems Could Lead to More Reliable and More Precise Air Navigalion"[Mareh
199I]lCAO J. 9 al 10.

'48 "US and USSR 10 Agree on Salnav Standards"(September 1989)28:3 TM Colllroller 19 al 19.

149 Il was stated thal neither system by itself provides adequate redundaney 10 allow for system
integrily moniloring: see, Pozesky M. T., "Stalos Report: US/USSR Avionies Standards
Developmenl" (Report 10 the FANS(lI)/2-WP/61).

"" Anodina T. G. & Turner J. E., "USSR-US Accord Reached on Satellite Navigalion"[May 1989)
lCAO Bulletin 12 al 12.

'" Riffiod M., "The Star Navigalion"[November/December 1988]lTA MagtWM 12 al 12.

'" James Exon is the Cbairman of the USA Senate Armed Services Slrategie Forces and Nuclear
Deterrence Subcommittee as eited in, Latham D., "The GPS War"[July 12118, 1993] Spau
News IS ailS.

63



degradation of its accuracy. ,Sl Generally speaking, the American administration is not

legally obliged to provide such information to civil users. Although once it propose.~ such

services to civil users in general and 10 the global aviation industry in particular, service

must he provided in good faith in order to provide accurate information.114 On the

other hand the precision of the information is intentionally degraded for national security

purposes. III For the purposes of this thesis it is fair enough to observe that any claim

against the USA as a GPS service provider will be settled under the USA Federal "Ion

Claims Act (FI'CA),IS6 and the Suifs in Admiralty Act. 1l7

Although these acts waive the American administration's immunity, the reality is

tha! the USA liability exposure will not be as extensive as that of a private party in

similar events. Special legislation in the form of the Foreign Claims Act"S8 and the

Military Claims Act1l9 only minimally raises this exposure. Moreover, in the case of

providing the GPS services to foreign entities neither the FTCA nor the Suits in

Admiralty Act, as waiver of immunity acts will be available to the claimant. In such

situations, the latter may be restricted at the will of the USA administration; that will be

'" Klass Pb. J., "Soviets' Release ofGlonass Data will Ease Acceptance of Navsats"[June 6,1988]
AW&ST 45 at 45.

". The primary precedent for this precept is the USA Supreme Court case of lndian Towing
Company vs. United Stales, 350 V.S. 61, 76 S. Ct. 12, 1955.

'" Spradling K. K., "The International Liability Ramification of the U.S., NAVSAT Global
Positioning System"(I990)33 ColltJ. L. OuItr SplUt 93 at 94.

'''' That act waives the USA government immunity in claims counter the USA for damages arising
from a loss ofproperty, personal injury or death; see, 28 V.S.C.A. 1346,2402,2671,2672,
2674-80 (West 1965, 1976 & West Supp. 1990).

'" There is the second broad waiver of sovereign immunity, in the cases where the property
damage, personal injury, or wrongful death is caused on the high seas or in the navigable waters
of the USA by property controlled by the USA; see, 46 V.S.C.A. 741ff. (West :975).

". The purpose of this Act was to fill up the gap in the FfCA, which does Dot waive sovereign
immunity for claims arising in a foreign States; see, 10 V.S.C.A. 2734ff. (West 1983).

". That Act permits the government agency concemed to settle claims; see, V.S.C.A. 2733 (West
1983).
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subject to the decision of the USA government to use its right of the sovereign immunity

as a defense to any daim made against it, which mea:ts the government consent must be

obtained to be sued.

From the moment that the idea of using the GPS system started until now there

have been serious doubts within ICAO to adopt GPS as the international civil standard

for trdllsoceanic operations, namely because it is a military system controlled by the USA

military. These concerns were expressed by ICAO's LDC member States, Eastern bloc

countries and sorne Western European States.!60 Finally, in May 1988, when the

Soviets offered GLONASS system for civil use, it was seen as a potential compromise

solution to ICAO objections to the USA GPS system. ICAO recognized the political

difficulty of selecting between the two systems and the potential benefits of allowing civil .

airspace users to make their own choice, or use both systems. 16\ The growing civil

aviation interest in using the GPS was tempered by European concerns over the ability

of the USA Defence Department to degrade the accuracy of the system.162 ln fact, there

is distrust between the ICAO member States in general, particularly the European Union,

and the USA military which controls GPS system.!63 Also sorne high-profile aviation,

and politicalleaders seem to be sending signals to ICAO that they won't participate in

a new GNSS system if GPS doesn't change. As a hedge against unilateral USA

100 The UK is under pressure from their domestic ATC industries; they are keen not to allow a
whole new generation of global landing and navigation aids to pass into the hands of USA
suppliers. Also, there is fear from using GPS/GLONASS as basis for a new global GNSS
approach aid; Butterworth-Hayes Ph., "Improving Satellite Approach Precision"[May 19931
JQM's Airpon Review 24 at 26; see also K1ass, supra, note 139, at 58.

161 Id.

1" De Selding P. B., "Europeans F~,r U.S. Monopoly in New Market"[September 20-26, 1993)
Spau News 1 at 20.

163 Aarons R. N., "GPS Global Politics Seems More Complicated than the Technology" [September
1993) Business &: Co_rciDJ A\IÏQliOn 11 at II. .
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degradation, sorne JXltential users would Iike a receiver that can use both the USA and

USSR system. lM

Even though GPS/GLONASS systems will play a prominent role in the new

ICAO CNS/ATM concept, the problem is that they are government controlled systems,

and as more civilians begin relying on the GPS/GLONASS systems, the JXllitical clout

of the governments is expected to increase. 165 It should be borne in mind that the

matter is not only control of the systems, but also that both systems have a predominantly

military mission, whiclJ is of no relevance to civil aviation and could he used against the

interests of civil aviation in time of any perceived crisis.

There are several complex and challenging JXllicy issues concerning GPS system,

the most important of which is the system management and the JXllicy of providing GPS

services to the global aviation cornmunity free of charge for the foreseeable fut~re.l66

Guaranteeing commercial access to GPS is a prime concern as the global aviation

community invests in satellite navigation infrastructure for the future. USA civil and

military authorities should reach an agreement on shared resJXlnsibility for management

of the GPS, which would be consistent with the adl..inistration's general goals of defense

conversion, civil/military cooperation and economic competitiveness. Such an agreement

mayease the concerns of the international community over military dominance of GPS,

and civil aviation industry's hesitation of using the system. 167 On the other hand there

'04 Nordwall B. D., "Civilian GPS User Fear Pentagon's Abilily 10 Degrade System Accuracy"
[October 24, 1988] AW&ST 69 al 69.

'''' Polsky D., "Ground Stalions 10 Correcl GPS Inaccuracies"[May 11117, 1992] SJHKe News 6 al
10.

'66 Exon J., "A Look al the Future of GPS?"[June 7/13, 1993] COmnulrcülJ AvitlIion News 19 al
19.

'" Klass, SUPIU, note 67, al 59.
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•

are other views that security problems will be a primary concem in any negotiations over

the GPS network's future. 168 As one American ofticial stated:

"[c]ivilianization of GPS could occur if we are assured thm unique
national secul'iry requiremenrs will be met alUl that potemially hostile
nations or groups can be denied access, as far as possible, to a signal
corresponding to the precise positioning service provided by GPS. ,,169

A hasty transition to civilian control of GPS is not something the White House

will undertake without careful deliberation. Furthermore, the system can be a potent

military weapon. It has been stated that any new system of civilian control must include

safeguards to protect the security of the USA and its allies. 170 It is apparent that

national security will be of paramount importance to the USA government. In other

words, the system's dominant control will continue to be in the military hands, and day

to day operational control will be shifted at sorne point into the hands of a civil body,

such as the FAA. 17l AIso, in the view of a Pentagon official in order to minimize the

danger that other countries would use highly accurate signais, special efforts may be

made to ensure that highly accurate signais are only available in favoured regions of the

world. 172

As previously mentioned the unilateral provision of an essential service to civil

aviation, always bears the danger of unilateral withdrawal for financial, security,

poHtical, and military or any other reason. 173 In the view of the above and the current

168 According to J. Canny, deputy assistant secretary al the USA Department ofTranspurtation; seo,
Burgess L. & Munro N., "Officiais Seek Wider GPS Access"[April 26/May 2, 19931 Spoce
News 8 at 8.

'" Exon, supra, note 166, at 20.

17' Commentary, "Think Before Transferring GPS"[July 19-25, 1993] Spoce News 18 ~t 18.

171 "Satellite Navigation Takes to the Slopes"[November 19931 }ane's Airport Review 39 at 39.

172 Burgess & Munro, supra, note 168 at 8.

173 As stated that the USA Defense Departments promised to preserve the system accessible tu civil
users except in the most critical situations; see, "Report ra the President and Cungress by the
National Commission to Ensure a Strong Competitive Air/ine Industry: Change, Challenge and
Competition" (USA: U.S. Govemment Printing Offiee, August 1993) at 7.
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changes in the global politica\ environment, this writer has no doubt that the

GPS/GLONASS systems services will not be free of political Interference and the

discrimination between States and regions. Also there is the uncertainty of the financial

capability of the service providers. This is not 10 indicate that the difficulty consists of

the possible conflict of military and civil uses. Even so, the Secretary General of ICAO

has been requested to initiate discussions with the GNSS provider States to resolve the

Immediate and long-term GNSS issues. However, as Del Balzo has also said at the Paris

Air Show in June 11, 1993:

"[ would say ta any governments thm are hesitating that if they have the
money they should put up a satellite ta add to the GPS system. It would
enhance the reliability of the Jystem and reduce [he monopoly of the
US. ,,174

The European Union has expressed their aspiration that perhaps they should

develop their own version of GpS.175 The global community will come up with a long

term arrangement for satellite navigation, but the actual obstacle is the Immediate and

short-term, in the view of Del BalZO. 176

The total cost of GPS is estimated at $10 billion US, 177 and over $500 million

a year to maintain. 178 This is regarded as a financial burden on the USA. On the other

hand, according to Pierre Jeanniot, Director General of the IATA, his member aidines

would not object to the USA charging fees for value-added services such as satellite

signal integrity monitoring or a differential system for higher accuracy-provided as the

114 De Selding P. B., "Space Chief Foresees Bleak Future for Europe"[June 14/20, 1993] Spau
News 6 at 6.

"' Lennrovitz J. M., "ESA Offers Updated Navsat Concept as New Civilian Navigation System"
[January 25, 1988] AW&ST 54 at 54.

116 Del Balzo is the acting chief of the USA FAA; see, De Selding, supra, note 174, at 6.

177 Latham D., "GPS Does not Need a Bureaucratie Fix"[June 14/20, 1993] Commercial Aviation
News 18 at 20.

"' Burgess & Mounro, supra, note 168, at 8.
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carriers are convinced that such services would help them reduce operating costS. 179

The political fallout from imposing international user fees would be enormous. Also, the

failure of the USA civil remote-sensing LANDSAT satellite program commercialization

effort should be a lesson to the US Congress in trying to impose GPS user fees. 180

If the USA continues to provide GPS free of charge to the world, and with the

advent of differential GPS, one should ask why the Russians, strapped as they are for

money, would continue GLONASSo m It seems ironic on the one hand th:!t the USA

is planning on sending billions of dollars in aid to the former USSR while they continue

expensive programs such as GLONASSo In view of the failure of the Russian economy,

their currency is losing against the USA Dollar and it is open to question whether the

funds required for GLONASS to be maintained and operated for years to come can be

raisedo 182

Following the Reagan Administration 's decision to offer GPS for civil use in the

wake of the Korean Airlines flight-007 incident a big question was stillieft up in the air:

how would a military system be operated for the benefit of civil users during an armed

conflict')183 After all, one can show that using the GPS/GLONASS systems for the

entire civil aviation is not the only problem; but also whether the GPS/GLONASS

systems could become accepted as a globally recognized standard and sole means for

civil aviation navigation ')184

179 Stump W. Do, "IATA Cbief: Airlines Willing to Pay for GPS"[July 12/18, 1993] Commercial
AVÜllÙln News 2 at 2.

".) Latham, supra, note 177, at 20.

•81 Burgess L., "Tecbnicallssue Blurs Global Navigation Future" [August 23/29,1993] Commercial
AVÜIliOn News 4 at 4.

•82 "Opinion"[February/Marcb 1994] AerolUUltiaJl SoJeUile News 20 at 20.

1" Schore, supra, General Introduction, note 13, at 103.

'M Del Balzo Jo, "Del Balzo Moves to Soothe International GPS Concems"[June 7-13, 1993]
Commercial A\IiQlion News 26 at 26; see also, "Guarantee GPS Access"[June 7·13, 1993]
Commtrclal AVÜIliOn News 18 at 18.
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Lastly, in regard te the appropriate monitoring capabilities, the accuracy and

integrity of the GNSS system will he that to serve ail navigation function with timely

failure wamings for oceanic and overland en-route operations. With appropriate

augmentation such as the use of differential techniques, GNSS will also be used in

terminal areas. This implies that the users will receive simple and unambiguous

information about a satellite navigation system in a way that will enable the airborne

system to know what to do if a satellite malfunctions. If the whole system is outside

Iimits, the user must disregard the system; if one particular satellite is misbehaving, the

user must disregard information derived from that satellite and be aware instantly in

order to take the appropriate decision. For the global navigation service there will be a

need for an intemational detection and alerting system in addition to the GPS/GLONASS

as a supplement system that could emit in the GNSS frequency band both differential

corrections that provide enhanced precision for the GPS/GLONASS systems, and which

also emit a spread spectrum signal providing additional pseudo-range measurements. t8l

Section Il: Selected General Operation Satellite Systems and Institutions

A. Global Coverage Capability Systems

1.INTELSAT

The International Telecommunications Satellite Organization (lNTELSAT) was

established in accordance with principles posited by UN Resolution, as stated in its

preamble that: "...communication by means of satellites sluJuld be avaUable to the

nations of the world as soon as practicable on a global and non-discriminatory
basis. "186

'" This supplement satellite system is referred to as an overlay, since it does not provide global
navigation, but does improve the navigation of the GPS/GLONASS systems, ICAO Doc. LC/29
WP/3-3; sec also, Sulton O., "Making Navigation by Satellite a ReaIity" [August 1993]lnJeravill
Aerospaee World 50 at SI.

'16 UN Res. 1721 (XVI) of December 1961.
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The INTELSAT's creation was a reflection of the increasing awareness of

interdependence between countries and the need for change to achieve international

cooperation in outer space. 187 On August 20, 1964, INTELSAT carne into being and

was initially established under Interim Agreements188 through the leadership of the

USA. Therefore, the organization did not have the Soviet bloc in its membership.l89

On August 20, 1971, the interim agreements were superseded by new definitive

arrangements, the INTELSAT Agreementl90 and Operaring Agreement. 191 The

Preamble expresses the will and wish of the Parties, inter aUa, to achieve and embody

a single global commercial communication satellite system.·92 The new arrangements

were the result of complex, protraeted, and controversial negotiations extending over a

three-year period. 193 Under the definitive arrangements that look effect in 1973,

187 Colino R. R., "Global Polilics and INTELSAT"(September 1986)10:3 TelecommuniClllions
PoUcy 195 at 197.

188 Communications Satellite System (COMSAT) Agreement, August 20, 1964, T.I.A.S. no. 5646
[hereinafter INTELSAT Interim Agreements].

'"' Go1dman N. C., Spœe PoUcy: An InlroI1Udion (USA: Iowa Slate University Press, Ames,
Iowa, 1992) at 32. The Soviets refused ta join the INTELSAT for the following reasons: i.
permitting of private corporations ta represent their governments; ii. excluding of non-1TU
members; iii. apportioning of shares, voting, and profits based on national investment and use
of the system; and, iv. temporary managing oflNTELSAT by the USA corporation Comsat; see,
Matte N. M., Aerospœe Law (London: Sweet & Maxwell ùd., 1969) at 218.

'110 Agreement Relating to the International Telecommunications Satellite Organization; 23: 4 U. S.1'.
3813 (1972). Opened for signature 20 August, 1971; entered into force on February 12, 1973
[hereinafter INTELSAT Agreement].

,., Operating Agreement Relating ta the International Te~ecommunications Satellite Organization;
23:4 U.S.T. 4091 (1972). Opened for signature on August 20, 1971; entered into force for the
U.S. Communications Satellite Carp. on February 12, 1973 [hereinafter INTELSAT Operating
Agreement].

192 The Preamble of INTELSAT Agreement, supra, note 190.

193 Co1ino R. R., "The Possible Introduction of Separate Satellite Systems: International Satellite
Communications at the Crossroad"(1985)42:13 ColumbiIJ J. TransMlioMl L. 14 at 17; for
detailed account of the different approaches taken for the renegotiation of the INTELSAT
definilive arrangements; see, Trooboff P. D., "INTELSAT: Approaches ta the Renegotiation"
(1968)9:2 HIJI1I. InI'l. L. J. 1 al 1.
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INTELSAT ceased being a Consortium and hec,une an international legal entity. The

organization was created to foster global public satellite service. l94 As stated in the

INTELSAT Agreement, Article III(a):

•... lNTELSAT shall have as its prime objective the provision, on a
commercial basis, of the space segment requiredfor international public
telecommunications services ofhigh quality and reliability to be available
on a non-discriminarory basis to ail areas of the wald.•

The lNTELSAT goal, as stated by one commentator,195 is:

·to achieve a global commercial telecommunications satellite system ta
provide a global commercial telecommunications and economical facilities
possible. consistent with the best and most equitable use of the radio
frequency spectrum and orbital space.•

According to Article XIV of the lNTELSAT Agreement, there are three forms

of services:

i. Space segment facilities intended to meet the needs of domestic
public telecommunications services. 196

ü. The international public telecommunications services. '97 The
public telecommunications services are defined by Article l(k).

ili. The specialized telecommunications servicesl98 which are
defined by Article I(l) of the Agreement. The definition is broad enough
to include current service, except public telecommunications services,
presentiy known or possible in the near future, which could be provided
by satellites.

,.. Goldman N. C., Ameriœn SJHUt Law: Illltf7UlliollD1 aM Domtstic (USA: Iowa Stale
University Press, 1988) al 56.

'95 Diederiks-Verscboor I. H. Pb., "Implicalions of Commercial Aclivities in Ouler Space,
Especially for the Developing Counlries"(l989)17:1, 2 J. SJHUt L. 115 at 116.

'96 INTELSAT Agreement, supra, noie 190, Article XIV(c).

197 /bill., Article XIV(d).

191 Ibid., Article XIV(e).
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Membership of the organization is only open to International Telecommunication

Union (ITU) member Statesl99 as was the case under the 1964 interim

arrangements.2oo A withdrawing party must give written notice to the USA Government

who, by Article XXII is the Depository of the Agreement.201 In the case of the

witl: Jrawal of a signatory to the Operating Agreement, the decision to withdraw is to be

communicated in writing to the Executive Organ of the organization.202 't is possible

to suspend a signatory's rights or expel it under certain circumstances. The suspension

of the rights of a signatory is automatic where it has failed to pay its share of capital

requirement due under the Operating Agreement's Article 4(a), as determined by the

board of governors, within three months of the payment falling due.203 In the period

between the suspension and the decision of the signatories, however, the signatory

continues to have all the obligations and liabilities of that statuS.2Dl

A number of provisions of the INTELSAT Agreement provide that INTELSAT's

services are 10 be made available 10 all users on a non-discriminatory basis.205 The

INTELSAT Agreement does not permit the organization to establish differential charges

on a per-route or per-region basis. In this respect, the provision of Article V(d) requires

that the sarne rates apply to the sarne type of service and that they be the sarne for all

,.. Ibid., Article XIX(a)(ii). This approach was adopted io 1964 to avoid various political problems
which mainly concemed the international legal status of the German Democratie Republic and
the People's Republic of China at that time. These political reasons now seem to have lost their
significance since members of INTELSAT are al10wed to continue as members, a1though they
May cease ID be memilers of the ITU, as in INTELSAT Agreement Article XVI(n). In any case,
the requirement for prior ITU membership appears ID be contrary to the principle of non
discrimination contained in the UNGA Rts. no. 1721 (XVI) of December 20, 1961.

:zoo INTELSAT Interim Agreement, supra, note 188, Article XII(b).

20' INTELSAT Agreement, supra, note 190, Article XVI(a)(i).

1O1 Ibid., Article XVI(a)(i).

203 Ibid., Article XVI(c).

1IM Ibid., Article XVI(b).

"" Ibid., Preamble, Articles III(a)(c), VI(c), V and VIII(b)(c)(v).
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users of that type of service.20<. The organization is a inter ilational non-profit

commercial cooperative of 125 member States that owns and operates the sysiem used

by 180 member and non-member countries for their international and often domestic

communication.2oo

Any arnendment to the INTELSAT Agreement is to be submitted to the executive

organ,208 and must be approved by the assembly of parties by an affirmative vute of

at least two-thirds of the parties represented at the Assembly.209 Amendments to the

Operating Agreement require similar majorities, as those required in the case of the

INTELSAT Agreement before they can be approved and come into force. 210

INTELSAT has four organs:21I

i. the Assembly of Panies,212 which is composed of all the
Member States which are parties to the INTELSAT Agreement;

ü. the Meeting of SigTllllories,213 which is composed of all
signatories and, at this second level, member governments, directly or
through their telecommunications entities, have the opportunity to
participate in the activities of INTELSAT;

ili. the Board of Govemors,214 which is the principal managing
organ of the organization, is composed of one governor representing each
signatory, one governor representing each group, one governor
representing any group ofat least five signatories not represented pursuant
to above; and

,.,. Colino, supra, nole 193, at 22.

lll7 Seitz P., "Agreement A1lows INTELSAT ID Lease Three Russian Express Salelliles"[March 22
28, 1993) SJHIU News 8 at 8.

"'. INTELSAT Agreement, supra, note 190, Article XVII.

"" Ibid., Articles VII(t), XVII(b).

21. INTELSAT Operating Agreement, supra, nole 191, Article 22.

2" MTELSAT Agreement, supra, nole 190, Article VI(a).

212 Ibid., Article VII(a).

2" Ibid., Article VIII(a).

214 Ibid., Article IX(a).
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iv. the Executive Organ,21l is headed by a Director General as
the chief executive, who is the legal representative of the Organization.

INTELSAT's legal personality, under rlefinitive arrangements, was transforme<i

from a joint venture216 10 an international organization.217 Disputes between parties

and/or signatories, and/or with lNfELSAT are ta be, in the fust instance, resolved by

arbitration. The INTELSAT Agreement and the Operating Agreement are silent on the

question of which law will govern INTELSAT. Nevertheless, it has been provided that

the decisions of the arbitration tribunal handed down in the settlement of disputes arising

under the Agreement, are 10 be based on i15 provisions &/10 gener.Jly accepted principles

of law.218 INTELSAT has an international personality, and is subject to international

law. The parties' and signatories' righ15 and obligations are referred to in a number of

Articles both in the INTELSAT Agreement and the Operating Agreement. In INTELSAT

Agreement Article XIV(a) , the parties and signatories are required to exercise their rights

and to fulfil their obligations: ', .. in a mannerJÙlly consistent with and inJÙrtherance of

the principles stated in the Preamble and other provisions of this Agreement. ,219

INTELSAT member States have the right to establish, Ciperate or use

telecommunication satellite systems other than INfELSAT. Domestic and specialized

services are ta be coordinated for technical compatibility only.

Reviewing the national policies of the States party to the INfELSAT

Agreement,220 it can be confirmed that member States were knowledgeable of the

possibility that a number of telecommunication satellite systems would be established

21' Ibid., Article XI(a)(b).

216 Under the Interim Agreements INTELSAT was established as a "Joint Venture",

217 INTELSAT Agreement, lupra, note 192, Article IV: such a personality was required to solve
the problem ofthe organization's dependence on the USA's COMSAT as manager of the system.

211 Ibid., Article XVIII, AnMX C; INTELSAT Operating Agreement, lupra, note 191, Article 20.

219 INTELSAT Agreement, lupra, note 190, Article XIV(a).

220 See, Malte N. M., Aerolpœe LGw: Telecommullkamm Sa1elliler (Toronto: Butterworths, 1982)
at 12Sff.
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both for domestic and regional services. Accordingly, this writer believes that the

delegations to the negotiations of the definitive arrangements intended to strive towards

the advancement of INTELSAT as a single global system for international public

teleoommunication services. Consequently, there is a provision in Article XIV of the

INTELSAT Agreement to the effect that other telecommunication satellite systems for

international public te!ecommunication services of INTELSAT member States must be

coordinated with the organization, to secure technical and operational coordination and

to prevent serious economic hlllm to INTELSAT. N.wertheless, recently at its l8th

Assembly of Parities in November of 1992 INTELSAT asserted tha! separate systems to

interC'.()nnect with the international publicly switehed telephone network would not cause

significant economic harm. The economic coordination may now be an irrelevant

issue.nt INTELSAT has a bright future,222 even with the threats it is facing from the

creation oi the regional and private corporations. 223 Furthermore, the organization has

strived, in recent years, to become more competitive in the new markets, increasing

satellite capacity and lowering costs.224 The organization is expanding its coverage of

Asia, and competing against newer companies vying to supply the fast-growing

market.225 Furthermore, INTELSAT may also provide global and domestic specialized

221 Harshom D., "Wheo PSTN Comes to Süove"(March 1993)17:3 SaleUile C:ommu/lkQlio1l 24 at
24ff, see for the earlier views, Jakhu R. S., "Intemational Regulation of Satellite
Telecommunications" in Tatsuzawa K., ed., Legal Aspects ojSpoee CommerciDJlrJUlolI (Japan:
CSP Japan lnc., 1992) 78 at 94.

m In 1992, INTELSAT eamed US $622.3 million in profits, with an inerease of more than 10
percent over the prior year; see, Seitz P., "John Hamplor:: Chief Operating Officer International
Telecommunications Satellite Organization"[July 19-25, 1993] Spoee News 30 at 30.

ID There are two sources of threats: one with the highest profile whieh is the establishment of the
regionai and private corporation of international satellite telecommunication services, the second
source is the advance oftelecommunications cable technology into "fibre optlcs ", l'lira, Chapler
VII, at P. 262jJ.

224 Seitz, supra, note 222, at 30.

m Tucci L., "Intelsat Seeks 10 Expand Pacifie Area Coverage"[January 25-31, 1993] Spoee News
21 at 21; see also, Riccitiello R. & Saunders R, "Intelsat 10 Cover Fourth Region" [April 20-26,
1992] Spoee News 4.
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• telecommunication serviceS,226 either by means of space segment or separate facilities

established specifically for those purposes, in accordance with relevant terms and

conditions as set forth in the Agreement.227

Thero are a host of new selvices in various stages of development by the

organization, i1ller alia, aeronautical mobile, and radio navigation.228 These new

services are likely to be offered in the near future. The prospect of providing aeronautical

communication giobally using the organization satellites is being explored in a study

undertaken jointly with ICAO. In view of current events, and from the forgoing

considerations the aviation industry needs to use satellites for its benefits; therefore it is

this writer's view that INTELSAT should not ignore this opportunity and should

participate in the implementation of the CNSIATM systems.

The remarkable teehnical, operational and financial success of the global system

has prompted many developing nations to join INTELSAT.229 The organization is an

illustration of reflecting technological and economic growth and the political wish to

foster global evolution and peace.

". INTELSAT Agreemenl, supra, note 190, Article 1, defines specialized telecommunicalion
services as telecommunicalions services which cao be provided by satellite, other than those
defined in paragraph(k).

227 Ibid., Article ill(d)(e)(t).

'" Pellon J. N., Ferras M. & Sïoha A. K., "Intelsal: The Global Telecommunications Network"
in Firslone C. M., Davis D. W. & Greenspan L.I., œs., llllel7lDliorull SoIeUile Television:
Resource MIIIIUDl for the 1bIrd Bit1UlÙÙ CommuniaJlions LtJw Symposium (USA: Regents,
University of Califomia, 1983) 36 al 39.

229 Smith D. D., CommuniaJlion Via SoIeUile: A Vision in Retrospecl (The Netherlands: Sijthoff
International Publishiog Company, 1976) al 153.
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2.INTERSPUTNlK

In November 15, 1971, the former USSR and severa! other socialist countries

signed the INTERSPUTNIK Agreement.23o As per the organization's aims, as stated

in its Article 1(1), the parties agree that there sh:ùl be an international system of

communication by satellite and ensllred cooperation and coordination of efforts to set up

the system.231 Unlike INTELSAT,132 it is an open international organil!.lltion,233 and

as it is an inter-governmental organization, only governments can he memhers.234 Any

member State whicb fails to meet its finandal obligations within one year, may have ilS

rights of membership suspended partly or completely.231 In its Article 8, like

INTELSAT, INTERSPUTNlK has a legal personality and it is: •...entitled to concllide

contracts, acquire, lease and alienate property and to institute proceedings.•

The organization, under Article 7, is required to coordinate with the ITU, and

other crganizations concerned with telecommunication satellites, both in teehnology and

in international regulations. Il is not liable in respect of the obligations of contracting

parties, and the contracting parties are not liable with respect to the organization

230 The Agreement 011 the Establishment of the International System and Organization of Space
Communications (lNTERSPUTNIK); U.N.T.S. 862:3, 1973. Done on November 15, 1971;
entered inlo force on July 12, 1972 [berelnafter INTERSPUTNIK Ajfo<lement].

231 Ibid., Article 1(2).

'" INTELSAT was managed by the private USA corporation COMSAT, wbicb retained a decisive
number of voles in the board of governors. "Jso, it bad commercial motives, i.lacked a distinct
legal personality, it was based on the rule of weigbted voles, and, finally, il was open only lo
!TU members, thereby violatîng the universality principle.

233 INTERSPUTNIK Agreement, supra, note 230, Article 2(1).

234 /bill., Article 2(2).

233 /bill., Article 15(8).
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obligations.236 INTERSPUTNIK is liable only with respect to its obligations within the

limits of its jurisdiction.237 INTERSPUTNIK consists of the foll\lwing bodies:238

i. the Board, which is comprised of one representative from each
member of the organization,239 each having a single vote in decision
taking;240 and;

ü. the DireCloraJe, which is headed by a Director-General and his
deputy;2Ai the Director General is responsible to the board for all his
activities, and is the chief executive of the Organization.242

Although the competition now appears great, in one commentator's243 view

INTELSAT and INTERSPUTNIK have cordial relations and may at sorne point merge.

Furthermore, an Agreement between INTERSPUTNIK and INTELSAT was reached in

1985. Also, most of the !NTERSPUTNIK members are using the INTELSAT system on

a service basis without becoming members. As F. Lyall244 has stated:

"The official move towards inte"elationships betweell the two non
specialized global systems marks progress towards the single global system
which was the original hope o/the UN Resolulions o/the early 196Os."

In any case, as stated by A. Betty,245 Comsat's President, there are ongoing

discussions to decide if INTELSAT and INTERSPUTNIK might merge, but how that

2" Ibid., Article 10(2).

237 Ibid., Article 10(1).

23. Ibid., Article Il.

230 Ibid., Article 12(1).

2AO Ibid., Article 12(2).

lAI Ibül., Article 13(1).

lA2 Ibid., Article 13.

lA, Goldman, supro, DOle 189, al 33.

,... Lyall F., ÙlW tJNl SptIU r,/ecommulliœliollS (England: Dartmouth Publishing Company LId.,
1989) al 303.

lA~ A1ewine B., "Newsmaker FOnJm"[February 24/Marcb l, 1992] Spœ, N,ws 30 al 30.
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would happen, if they do, is not clear yet. Even though the organization is currently

discussing new memberships with Australia, Chile, Canada and sorne republics of the

former USSR246 this writer bel!eves that, with the collapse of the former USSR, the

future of INTERSPUTNIK is unclear, and its merging with IN'!'ELSAT is expecled.

3. Motorola Iridium System

In 1990 Motorola Corporation of the USA created a system whicb enabled the

GEOSTAR frequencies to be used for cellular phone communication.247 Motorola

proposes to place sixty six small satellites and up to twelve spares in the Low Barth Orbit

(LEO) to institute a global cellular satellite telephone system.248 The system is

projected to consist of eleven satellites in each of six orbital planes at an inclination of

86.4 degrees, providing continuous global co'lerage. The system will be capable of two

way voice, facsimile and data messages without land-based relays. As characterized by

Motorola, the system will function in a cellular mobile telephone climate in which relay

cells move instead of the telephone. Motorola does not anticipate providing any domestic

satellite services over Iridium directly to the public. Instead, Motorola will be a

wholesale supplier of Iridium's transmission capacity to network operators or service

providers through US gateways. Iridium may provide services to end users to sell

capacity in Dui!'. to other service providers, or both. Motorola developed GEOSTf_~'s

handhold ter.ninals earlicr, to be certain that the Iridium technology would \York in

""' Riccitiello R., "Intersputnik Links East to West"(October S-l1, 1992)3:::7 Spau N,ws 1 BI 1.

lA7 Iridium Inc. of Washington is partially owoed by Motorola Inc., Iridium will possess and
operate the Iridium system. Motorola is responsible for the system Prollress, it will act as a
wholesale supplier to other carriers who will offer their services to users and the satelliies
launch; see Saunders R., "Celsat Joins Mobile Satellite Contenders"[February 17123, 1992]
SJHI&t N,ws 4 al 21; see also, Saunderr. R., "Iridium Courts Investors with Move to Lower
Risk"[January 27/February 2, 1997] Spae, N,ws 22 at 22.

lA' The Iridium concept is a constellatio!l in seven orbital planes, each with eleven satellite.
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GEOSTAR's frequencies. 2A9 Iridium has attracted the world's attention, and while the

Iridium teehnology is established, the political impact continues to be a challenge.

Although every state radio or telephone adminstration will control the operating

units and control communication in or from its terdtory, there will be sorne difficult

export control issues involved for the net....ork equipment.250 As expressed by sorne

other consortia,251 Motorola 's proposai would give that company a global mobile

communication monopoly and exclusive control of over 400MHz of frequency

spectrum.252 In January 31, 1995 Motorola is authorized to construct, launch, and

operate its system in the 1616-1626.5MHz banct2S3 Motorola got significant help when

the 1992-WARC allocated worldwide radio spectrum for ti'js type of telecommunication

system. With this system any aircraft can be reached anywhere in the world. In 1996

Motorola is expected to launch the first satellite and by the end of 1998 operations will

begin. 2S4 It is projected to have 1.4 million customers by the year 2001, rising to 2.3

million by 2006.255 It should be borne in mind that in order for the system to succeed.

and to provide its services for the aeronautical communication services it should be

designed to respect national sovereignties, to be standardized by observing the ICAO

lA, Rothblall M. A., "Report on ITU's 1992 Wodd Administrative Radio Conference in
Torremolinos, Spain"(I992)20:2 J. Spaee L. 93 at 40.

2'0 Bumell D. J. &: Fucbs M., "Amendment of COCOM Rules and the Commercialization of
Sflllce"(I990)33 CoUo. L. OuIer Spœe 11 at 15.

'" Sucb B.;) Radiodetermination Satellite Service Ine. and LDRAL Cellular Systems Corp.

'" "American Mobile Satellite Corp. "[June 17, 1991] Telecommulliœtions Reports 31 at 31.

'" See, the Federal Communications Commission, Washington, D.C. 20554, DA 95-131.

2.\4 Magee M., "Japanese Firms Promise to Invest $240 Million in Motorola's Low-Eartb Orbit
Iridium Venture"[April 12/18, 1993] Spœe News 3 at 3; see a1so, Seitz P., "Motorola Reveals
Equity Investors for Iridium Project"[August 9/15, 1993] Spœe News 11 at 11; see for furtber
details, 5eitz P., "Mobile Satellite Companies Face Frequency Sbortage"[January 311February
6, 1994] Spœe News 8 at 8.

'" Wilson J. R. &: Cbenard S., "Iridium the Global Cellpbone"[3/1991] Spœe MarirMs26 al 26ff.
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• SARPs and to follow the national and intemational regulatory regimes.256 The iridium

system could fumish a global telephone communication services for the first time without

restrictions or control from govemments, which was and is the LDC's2S7 and the

Europeans' reason for concem.258

!ridiwn has attracted the worid's concem. The geopolitical difficulty is the hardest

thing to overcome in order to fumish a global system. Since every State has control over

communication from/in/to its territory, States would have to designate licenses to operate

the system. It has been said: "ftJhe rights and responsibilities of States 10 control

operations of aircraft within their sovereign airspace must not be compromised. "259

Practical ways to utilize these potential improvements without imposing unacceptable

conditions on national sovereignty need to he developed.

There is a need to establish gareways in every country. The gateways concept was

devised to give local govemments sorne control over the system, and to collecting user

fees. Gateways meet political rather than technological requirements, and their

elimination would have littIe impact on actual use of the system.260 Gateways in every

State wishing to have the service under govemment control and authority to access to the

system, is the only adequate solution woridwide.261 That will promote the CNS/ATM

achievement mechanism and utilization of the Iridiwn system. As has been stated: "fiff

Motorola can overcome the obstacles ofserring up an eJCtremely complicated system, it

2>6 Mandale L., "Cbanging World Fils Iridium Projecl"[January 13/26, 1992] Spœe News 19 al 26.

2S7 Marcus D. J., "Delegates Beslow Mobile Mandate"l~arcb 8/15,1992] Spœe News 1 al 20.

158 Riccitiello R., "While Satellite Phone Firms Race, Europe Goes Cellular"[November 23/29,
19921 Spœe News 8 al 8.

159 Appendix A to the report on agenda item 4, Guide1ine(b) "Guidelines la Assess the Adequacy
in the Provision of Aeronautica1 Mobile-Satellite Service(AMSS) and Surveillance", lCAO Doc.
9583, AN·CONFIII), at 4A-1ff, see also, Appendix A ta the report on agenda item 8, Section
II on "Aeronautical Mobile-Satellite Services", lCAO Doc. 9623, FANS(II)14, al 8A-26ff,

260 Wilson & Cbenard, sUPI'G, note 255, at 28ff,

261 Fumiss T., "Calling the World"[AuguSI28/September 3, 1991] FIIghll",'I28 at 29.
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will become an extremely important aeronautical communications supplier. ";262 and will

be in a direct competition with INMARSAT in proyiding mobile satellite communication.

B. Regional Coverage Capability Systems

1. PALAPA

On August 17, 1976, Indonesia created its national telecommunication satellite

system (PALAPA). The system proyides a domestic telecommunication service which,

in tum, enhances Indonesia's economic, social and OOucational growth.263 Indonesia's

desire to own and operate a domestic satellite communication system is directly at

tributable to its goographic and physica1 features. The success of the system has 100 to

its utilization by neighbouring countries for telecommunication services.264 To meet

future demands for satellite service, Indonesia is planning for its next generation of

satellites, and the tirst such satellite is schOOulOO for launch in mid-1995. The new

generation of satellites is to proyide expandOO transmission capacity for the island nation

and its neighbours by offering an L-band transponder to proyide for mobile

communication, and more C-baruf6l transponders.266 This moye will broaden

Indonesia's role in serving the fast-growing Pacific Rim satellite-user market. AIso, the

organization will carry on its regional service for Pacific Satellite.267

,., Chien Ph., "Taking Off Toward Success"[May 1991] Via SaleUile 29 at 34.

,., Bulloch C., "Satellite Communications: Civil Applications Thriving"[Decemher 1979]lnleravia
1134 at 1136ff.

264 "Indonesia After Palapa"[July 1985] SaleUile Teehnology 23 at 23.

,., The frequency range for that band most typically used in satellite communications for the up-link
is 6,000 to down-link 4,000 MHz range.

,.. Marcus D., "Indonesia Seeks Future Palapa Builder"[May 18-24, 1992] Spoa News 4 at4, 29.

lm Saunders R., "lndonesian Satellite Company to Offer New Service"[January 27/February 2,
1992] Spoee News 23 at 23.
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2. ARABSATZ68

In 1967, the Arab world began debating plans to have its own communication

satellite. In 1972, the Arab League member States decided to initiate a communication

satellite network for Arab countries and signed an treaty at their Cairo Meeting of April

1976.269 Members of the organization are States,27C The objective of the ARABSAT

network is:

•... to use an Arab satellite as a means of serving the purposes of
communications, infonnatioTi, culture, education and any other services
for which the above-mentioned network could be utilized and towards the
fulfilment of the objectives of the Arab League Charter... ."271

ARABSAT is the earliest cooperative enterprise by deve10ping nations aimed at

providing the operational benefits of space techno10gy to its member States. Not only

does this cooperation result in sharing costs (thereby increasing the economic

attractiveness of the system for every country), but it alse results in developing c10ser

ties and greater understanding among its participant States.272 The organization has

three bodies:273

i. the General Body, which consists of the ministers in charge of
telecommunications in the Arab member States or their deputies; every
member is permitted to one vote. The General Body's functions are
specified in Article 11;

268 The term "ARABSAl" is the name given to Arab Satellite Communications, is now applied to
the satellites as weil as to the organization.

"" Agreement of the Arab Corporation for Space Communications (ARABSAT); for the text, see,
TtltcommunktJlions J. vol. 44-IX/1977, at 422. Done on April 14, 1976; enter into force on
July 15, 1976 [hereinafter ARABSAT Agreement].

270 Ibid., Article l(c).

271 Ibid., see the preamble and Article 3.

272 UN A/CONF.101/10, at 83.

273 ARABSAT Agreement, sllpl'fJ, note 269, Article 9.
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ü. the Board of Directors, which consists of nine members;774
each member of the board bas one vote; and,

ili. the Executive Body, which is headed by the Director Genera!,
and made up of a number of sectors and administrative units which are
governed by the rules of conduct of the Corporation.775

The speed of economic growth, the increase in cultural exchanges and the

realization of the Arab role in global relations created the need for an advanced regional

communication system able to meet needs in terms of telephone, telex and data

transmission.776 The drafters of the ARABSAT Agreement incorporated severa! facets

of the INTELSAT Agreement, which they used as a mode!. Unlike INTELSAT, where

member States cast their votes in percentage to their financial investments, ARABSAT

designated every member State to have the right of one vote in both the Genera! Body

and the Board of Directors.m

The ARABSAT corporation is being financed by three sources: the contributions

of member States, the profits produced by individual and corporate users of the system,

and television and radio stations using the satellite for news and programme transaction

with other countries.778 The corporation bas a legal personality, and its goal is to

provide and set up its own space segment for genera! and specialiw1 telecommunication

services to its member States in harmony with teehnica1, and economic standard accepted

in the Arab and international arena.279 ARABSAT is a profitable corporation, and its

'" The nine members of lhe board are elected as follows: five permanent members (Kuwait,
Lebanon, Libya, Saudi Arabia, and lhe United Arab Emirates) and four members are elected
every IWO years, ibid., Article l2(1)(a)(b).

"" Ibid., Article 14(2).

'" Ziadat A., "Arabsat: Regional Development in Satellite Communication"[111988] ZLW35 al 35.

m ARABSAT Agreement, supra, note 269, Articles 10(1), 12(6).

m Ibid., Article 8.

:79 Ibid., Articles 2, 3.
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capital is subscribed by member States who are entitled to a share of the system's

revenues according to their subscription. 28O

Like any other organizations, ARABSAT provides the Arab region with a flexible

communication capability. A multitude of services and applications can be imagined with

the system.m Ground segment facilities are not the responsibility of the organization,

which is concerned only with the space segment, but are entirely the business of the

member States.282 ARABSAT is able to provide services in remote sensing,

teleconferencing, telemedicine, weather foreeasts for sea and air navigation, the

transmission of business data of graphic material for newspapers and electronic mail

processing. Thus, the corporation can offer a broad range of services precisely suited for

educational, cultural and socio-economic aims. By the consent of the general meeting of

the corporation, it can engage in other activities that help meet tlte corporation's

goals. 283

Like most international governmental organizations, ARABSAT is endowed with

specific privileges and immunities. These are stated in the Privileges and lmmunities

Agreement of the League of Arab States?" The provisions concerning the settlement

of disputes, unlike the settlement clause in the Liability Convention, are binding on the

State parties. Also, it is noteworthy that disputes are not referred to the ICJ, or to

arbitration, but are handled internally by the General Body of the corporation, which is

to settle all disputes between the corporation and one or more of its members, as well

as disputes amongst the members themselves.28l

"" ibid., Articles 5, 6, 7 and 8.

'81 Ziadat A., "Can Arabsat Achieve its Aims?" Jordim 7'iJMs (April 29, 1985) at 1.

'" Bulloch C., "Arabsat a Community of lnterest Through Satellite Communications ?"[l1l985)
IlIltraVÏll 31 at 32.

'" ARABSAT Agreement, supm, note 269, Article 3 (3).

,.. Ibid., Article 16.

'" ibid., Articles 11(7), 19.
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The ARABSAT space segment includes three satellites. Recently ARABSAT-1C

joined its two predecessors, ARABSAT-1A/lB, which have performed very successfully

since their launch in 1985.286 More recently, ARABSAT signed a contract with

AEROSPATIALE Paris for the construction of two satellites with more capacity, and the

launch of one of them is planned for 1995 or early 1996, and the storing of the second

as a backup until it is needed, for a period of up to five years.287

In the last two decades in the history of ARABSAT, the irony is that the system

which was conceived as a vehicle for broadcasting must now find a new role outside

traditional telecommunication.288 However, there are sorne problems of substantial

limitations keeping ARABSAT from reaching its objectives, which have to be overcome,

inter alia, the politica1 tensions existing in the region, as H. Kandeel Director of UN

Educational, Scientific and Cultural Organization (UNESCO) Public Information

Department, stated: "ARABSAT ho.s not succeeded in maJàng an optimal use of the

satellite's facilities because ofpolitical misunderstandings and not because oftechnical

failures. "289

ARABSAT inherited the politica1 system and did not create il. However, the

organization is expected to move ahead with its plans and aspirations to achieve its

essential objectives but oniy if it is able to secure ccntinued and extensive support from

its members.290 There have been improvements since 1985, and currently there are 19

national earth stations operating, which leaves oniy three more to install out of the 22

,.. "ARABSAT-1C in Service"(Ju1y 1990)34 News jrom Prospaee 6S at 65.

211 De Se1ding P. B., "ARABSAT Choice EDlls Long Bidding Batt1e"(ApriI26/May 2, 1993)4:17
Spaee News 4 al 4; see more details, De Selding P. B., "ARABSAT ta Sigo With Aerospatiale,
Nol Hughes"(April 19-25, 1993)4:16 Spaee News at 1; see also, En Vedette Spotlight, "...and
ARABSAT Il"(June 1993)99 RevlU AerosfHllÏlJk 66 at 66.

,.. ARABSAT has reported a profit ofUS $12 million for 1991, and the same for 1992. The figures
were disclosed in Dubaï al a six-day conference hosted by ARABSAT "ARABSAT Profits"(April
1993)9:2 Spaee News 34 al 34.

'" Jorrliul '1YIMs (March 9, 1986) al 3.

2I1ll &e, UN A/CONF. 101/BP/IG0/4.
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member States. Nevertheless, traffic levels remain weil below predictions.291 The

organization has proved that the States of the region can show a high level of political

and teehnical cooperation, overriding their many differences. Even though the political

problems are far from being completely resolved, there is confidence in planning for the

future.292 Currently, ARABSAT is making a difficult transition from a poorly-run, debt

ridden organization to one capable of managing a regional satellite system with high

growth potential for the 1990s.293

3. EUTELSAT

In a May 1982 inter-governmental conference, two international agreements were

concluded, the first an inter-governmental Convention, which formed the organization

EUTELSAT, was signed by the States as parties;294 the second was the Operation

Agreement,29S signed by signatories, which can be authorized private

telecommunication entities. The organization's headquarters is in PariS. 296 EUTELSAT

is open to all States in Europe that are members of the ITU. The main purpose of the

291 Bulloch c., "Arabsat a Neglected Asset"[l/1989] IlIIeravia SplUe Mat'lœts 36 at 41; the
reduction in rates would certainly increase usage of ils system because the rate of charge is the
same as that of INTELSAT. However, the only appreciation is the fact that a hook-up can
generally he arranged within minutes using ARABSAT, whereas obtaining a slot on INTELSAT
can take houTS or days; see, Jacob K., "Arabsat: Bridging the Gulf/"[April 1985] SDJeUiJe
Technology 8 at 9.

292 Marfleet P., "Development of Telecommunical.ions Within the Middle East"[Januaryl February
1986] Middle East Transport & Tekcommullialtlons 24 at 24ff.

293 De Selding P. B., "Arabsat Eyes Alternatives ta Alling Satellites"[October 26/November l,
1992] SplUe News 4 at 4.

2Il4 ConventionEstablishing the EuropeanTelecommunications Satellite Organization "EUTELSAT";
B.G.B.I. 1984 II, at 683. Opened for signature on July IS, 1982; entered inta force on
September l, 1985 [hereinafter EUTELSAT Convention].

293 Operating Agreement Relating ta the European Telecommunications Satellite Orllanization;
B.G.B.I. 1984 II, at 713. Opened for signature on July IS, 1982; entered iJ::o force on
September l, 1985 [hereinafter EUTELSAT Operatinll Agreement].

296 EUTELSAT Convention, supra, note 294, Article XVII.
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organization is to provide a space segment that meets the international public

teleeommunicatiOl. needs in Europe,297 and that can also be used for domestic public

teleeommunication in Europe. On request, and subject to the negotiation of appropriate

terms and conditions, the organization can provide separate segments for domestic and

international public teleeommunication services, and specialized services, other than for

military PUrposeS. 298

Under EUTELSAT Convention Article IV, the organization has the legal

personality, and. the full capacity necessary to exercise its functions and fulfil its

PUrposeS.299 Therefore, it can enter into contracts, acquire, lease, hold and dispose of

movable and immovable property, and conclude agreements with States and international

organizations. 3OO The organization's structure is composed of the following bodies:

i. the Assembly ofParties, which is made up of ail the parties, one
party getting one vote. The Assembly develops general policy and long
term objectives of the organization through reeommendations;301

ü. the Board of Signatories, which is the principal management
organ. It is composed of Board Members, each representing one
signatory.302 However, no signatory is to have more than 20 percent of
the total voting shares in EUTELSAT.303 The Board appoints the
Director General and it can also remove him from office;304 and,

ili. the Executive Organ, which is headed by the Director General,
and he is the legal representative of the organization.3OS

297 Ibid., Article I1I(a).

29' Ibid., Article Ill(f)(i)-(ili).

299 Ibid., Article IV(b).

300 Ibid., Article IV(b)(i) 10 (iv).

lOI Ibid., Article IX(a)(i).

302 Ibid., Article X(a).

30. Ibid., Article XI(c).

lOI Ibid., Article XII(b)(xvi).

30' Ibid., Article XIII.
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The organization is financed by the contributions of member States and the

revenues produced by use of the telecommunication network.3ll6 The trafflc generated

in telecommunication within Europe is such that a satellite system is likely to have a

proportion of the market adequate to sustai~ it, therefore, EUTELSAT's future seems

secure. Disputes arising from the Convention or Operation Agreement are referred to

arbittation under the Convention Article XX or the Operating Agreement Article 20,

although the referrai of a dispute between a party and a signatory is subject to their

agreement.

C. National Coverage Capability Systems

1. COMSAT (USA)

The USA 1962 Communications Satellite Act authorized the establishment of the

Communications Satellite Corporation (COMSAT). The Corporation is a private,

shareholder-owned for profit corporation established in 1963. COMSATwas established

to develop an international satellite system to be implemented, and operated in

conjunction with other nations. COMSAT is the USA participant in INTELSAT and

INMARSAT. 307 As R. Mario, the COMSAT President, stated: "... in the middle of

1994, the aeronaUlical business is kicking in. So 1 can see by 2000 a fairly smooth

distribution of maritime, land and aeronaUlical business. •308 The company for years,

held a monopoly status as the only USA prov;1er of international capacity. As a

commentatorl09 has stated that COMSAT even though it is a private enterprise, is

subject to the USA government's comprehensive control not only as a public utility but

also as an agent of national policy. COMSAT faces a rapidly changing and increasingly

106 Ibill., Article V.

l<l7 "Communications Satellite Corporation (COMSAT)" in 71u Woriil Sot,IUt, DiTlctoty (Pbillips
Publishing /nc. lIth Annual ed., 1989) at 324.

!o. "Newsmaker Forum"[August2!8, 1993] Spac, N,w, 22 at 22.

,.. Katzenbacb N. de B., "Communications Satellites, World Peace Throup Law" in 71u AtM'"
Woriil CO'l!'TlIIU Le""", (USA: West Publisbing Company, 1964) al 520.
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competitive environment in the international communication marketplace. In addition, the

USA Department of State bas announced that restrictions against private USA systems

will graduaily be lifted, allowing private companies to compete on an equal basis with

COMSAT.310 The affairs of the corporation are administered by a Board ofDirectors,

composed of 15 members. The corporation has a President, and other officers who are

appointed by the Board of Directors.311

2. TELESAT "TMI" (Canada)

TELESAT Canada, established by an act of Parliament on June 27, 1969, came

into being on September 1, 1969. The corporation was authorized to construct and

operate a commercial communication satellite system, the first domestic system of its

type. It is a commercial venture, 50 percent of which is owned by 13 of Canada's major

terrestrial common carriers and the other half by the Canadian federal government.

TELESAT is not a Crown Corporation or a government agency. The corporation is

fmanced by revenues generated from its operations and from commercialloans obtained

from banks and other fmancial institutions; also, it receives no government assistance.

It offers special services directly ta business users arld broadcasters, leases space segment

and end-ta-end transmission services to the ndtion's common carriers and provides the

only means of reliable telecommunication to vast areas of Canada's North.312 ARINC

has signed a five-year service contract with TELESAT to provide satellite communication

ta aldines.313

Anikom 200 is TELESAT's versatile, interactive data service. The Anikom system

is ideal for interactive data communication which require immediate information from

310 Saunders R., "Comsal Petitions FCC for Rate Reform to Lift Profits"[February 'A/March 1,
19921 Spaet Ntws 26 al 26.

311 COMSAT Ad of 1962, Section 303(b).

312 "Telesat Canada"[November 1989] TtkS41 FtId SlIett al Sff.

'" "Transport Can:Ida Connects Aviation Sites with Anikom l00"(Winter/I991)6:3 T,kS41 CaMda,
So:tllil, Commullit:tllioll8 N,wsklttr 1 al 3.
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a central database. Hotel chains, airlines, and car rental. companies use the syslem 10

effectively manage their reservation systems.314

TELESAT is looking 10 the future, foreseeing future business opportunities in the

sphere of personal wireless communication. One of the biggesl markets identified for

future growth is that of mobile communication in Canada.315 TELESAT also plays a

major role in aviation safety in Canada. Unfortunately the corporation has been

struggling financially since the 1993 fall when 270 million Canadian dollars worth of

financing was withdrawn.316 TELESAT emerged from bankruptcy protection wilh a

new name and owner. The corporation is now ca11ed TMl communication. The new

corporation plans to launch a geostationary communication satellite MSAT in November

or December 1994 to provide telephone and facsimile and computer data connections 10

anywhere in North America. 317

Concluding Remarks

The above discussion briefly describes selected existing ael"Onautical mobile

satellite systems and selected general satellite systems. Ali systems share many similar

characteristics, they provide transnational techniques to pool resources in order to enter

the expensive arena of space based communication.318 Although they are different in

concept, these systems have much in common. There are other satellites systems which

intend te provide aeronautical and maritime services, they are either being improved, or

"4 "Telesat's Anikom 200 VSAT Service"(Win!er/l99I)6:3 Teltslll CœuuIa, SIIIeUiJe
Communiœlions Newslttter 3 al 3.

li> "Canada's Place in Space" in, Gopentlflent o/CœuuIa, lnter-Deptl/'tlMlIIIIl Commiltee 011 Spœe
[1988] al 9jf.

>16 Knapp B., "Telesal Mobile Financing Package Col1apses"[April 12/18, 1993] Spœe New. 4 al
4; see also, "Telesal Mobile Looks ID Regroul' After Bankruptcy"[April 13, 1993] Spœe
BusiMss News 8 al 8.

317 "Telesal Mobile Resurfaees as TM! Communicalions"[July 19!25, 1993] Spœe New. IS aIlS.

311 Goldman, supra, note 189, al 6S.
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in the planning stage, inter alia, MOBILSAT, SKYLINK,319 wbich are radio navigation

satellite systems providing communication service for aircraft control bodies and helping

to establish the distance between en-route aircraft in flight; the European Navigation

Satellite System (NAVSA1'); and Japan began satellite navigation systems tests in 1987

using its ETS-S spacecraft permitting position information with a one-km. accuracy; also

Australia is considering making use of a satellite for CNS purposes using the

geostationary AUSSAT system.320 The question to be addressed here is, whether the

foregoing existing institutional regime is adequate to meet the present need, and

anticipated developments in the aviation community.

The preceding indicates that the introduction of elements needed for a global

satellite-based CNSIATM systems are emerging. Also, the needs of future aviation will

speed up the use of satellites by civil aviation. Institutional solutions will have to be

considered for the CNSIATM systems implementation; different institutions and legal

arrangements are required for different types of systems and technologies. This writer

believes that these foregoing institutional structures will form the basis of any new

institutional arrangements if there will be any; or be the starting point for the same

institutions' self-adjusting if they desire ta provide any of the CNSIATM services

according to ICAO recommendations and requirements, entirely or partiy on national,

regional or on a worldwide basis. 321 M. Milde322 has stated: "[njo doubt any of these

candidate institutional a"angements can provide valuable elements for consideration by

the FANS Committee." That view was supported by the ICAO Secretary General in bis

paper to the 141st Session of ICAO Council323 where he said that ICAO should make

'" The Skypholle consortium combines NOlWegian, Singapore, and British TELECOM, the world
leader in international switched-telephone access, and is the gateway for over half of ail private
circuits between Europe and the USA, see, ARlNC••upm, note 12.

'''' Park, .upm, Chapter l, note 109, at 25.

'" Riccitiello R., "Civilian GPS Users Eye Future System"[May 11-17 1992) Spaee New. 8 at 10.

'" Milde, .upm, Chapter l, note 2, at 96.

'23 lCAO, .upm, General Introduction, note 27. Appendix B.
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maximum use of existing inter-govemmental or govemmental agencies, adjusted if

necessary, and operated in agreement with existing institutional provisions and legal

regulation. The future conduet of the CNS/ATM systems will involve all of the foregoing

and other, yet to be ereated, entities in various roles.

94



Part II

The Prospective Long-Term Needs for Air
Navigation



Chapter III: Characteristics and Capabilities of CNS/ATM

Systems

Introduction

Aviation is a complex industry and requires the participation of a number of

human and mechanical elements for its effective operation. The FANS Committee looked

at the aviation technical infrastructure and recognized the need for new technology in the

future. 1 In spite of the fact that the capability of the present system (which is a ground

based line-of-sight CNS) cao be improved, its capabilities are limited when we consider

its ability to furnish universal coverage. The new technologies could allow for increased

capabilities at a lower cost.2

The core of the benefits of the CNSIATM systems will be derived from

automation intended to reduce or eliminate constraints on the systems. While construction

of new airports, or additional runways at the existing airports, is one way of increasing

capacity,3 technological innovation is another option for increasing airportlairspace

capacity. For instance, utilization of satellite technology will improve the range, coverage

and aceuracy of current ATC; it will also reduce its current topographical limitations.

This will increase technical, operational and economic advantages.4

In 1949 ICAO laid down requirements for the Instrument Landing Systems (ILS),

which is still used as the standard precision landing aid. Ten years later, aCter an

exhaustive consideration of alternative short-range navigational aids, ICAO settled upon

the VORIDME as the basic international air navigation system aid. By the early 1970s,

Poritzky B. S., "Achievemenl of More Airport Capacily - The Time for Aclion is Now"
[January 1989]/CAO Bulklill 12 al 14.

2

,

•

JCAO Doc., sUP/'G, Chapter l, note 8, al 1-3.

Lapez R., "Satellites Are Key ta Reducing Runway SeparalioDS"[Novemher 1992] }tJM'S
Airpon Rtvitw 41 al 42.

JCAO Doc•• sup/'G, Chapter l, note 8, al 1-2.
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the aviation community concluded that an improved landing aid was needed to meet the

growing requirements of the jet-age.5 To ensure the safety and efficiency of air transport

the ILS would have to be replaced on a global basis. Also, there are various factors

threaten the continued use of ILS such as multipath interference, radio interference from

frequency modulation broadcast stations, frequency congestion. This problems are varies

from region to the other and State to State. However, the replacement planning of ILS

is a factor since the Microwave Landing System (MLS) as a ground equipment is in

operation in a number of States, including sorne twenty five MLS installations in the

North American and European Regions. In accordance with the Assembly Resolution

A29-1O, there will be a Special Communications/Operations Divisional Meeting to be

held in March 27/ApriI7, 1995 to decide how and when instrument landing systems will

be replaced. However, it seems that the USA and Europe are about to split on the issue.

On one hand the European position seems that it will be in favour of the application of

MLS as an interim step for certain countries and striking with the cucrent ILS for as long

as possible, supplemented where necessary by the MLS. Their reasons are that they are

scepticai of the ability of GNSS system consisting of the GPS/GLONASS systems to

support approaches and landing in bad weather. Also Europeans are uncertain if they

should depend on a satellite system such as GPS/GLONASS controlled by the USA and

Russian's military authority. On the other hand, USA sees littie reasons to go to a MLS,

which was to have followed ILS as the world's international standard, when it believes

it can use satellite-based technology directiy. The Far-East bloc and Pacifie Rim countries

will probably vote for GNSS since they are ahead of the application of GPS system

operations. For LDC's where Category III is a rarity, it is likely th<lY will support the

USA position rather than spend millions on new ground-based systems.6 For the

.'

,

•

The ILS bas been the standard landing aid sinee the 1950s. Ils main bandicap is thal ils single
narrow approacb forces aircraft to line up, single file, and land in tum, the MLS provides a
wider approacb and operates on mucb higber frequencies than the ILS.

Baumgamer J., "U.S. Europe Move Toward Separate Precision Guidance Systems" [November
1994] Forum 13 at 13ff, Butterworth-Hayes Ph., "ILS Protection is Now the Critical
Issue"[December 1994] }aM'S Airpon Reviews 37 at 37lf.
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• imminent Special Communications/Operation Divisional Meeting of March/April 1995

the ICAO Secretariat's view will be that: a transition to a single established system is

considered impractical and the ILS/MLS transition plan becomes obsolete for regional

differences in operations environments and other factors. 7 Inslead, stralegy is proposed

by ICAO's Secretariat which is intended to maintain the CUITent safety level of al!

weather operations. This strategy, based on a Required Navigation Performance (RNP)

for en-route operations, is defined as a. statement of the navigation performance accuracy

nl'.cessary for operation within a defined air space. AIso, amendments 10 Annex 10, as

recommended under the Ali Weather Operations Panel (AWOP)/l5 Recommendation

5/1, are necessary in order to introduce the suggested strategy for implementation and

application of non-visual aids to approach and landing in place of the ILS/MLS transition

plane. 8 In this writer's view it seems that ICAO Secretariat's proposed strategy will be

accepted and the ILS/MLS/GNSS will be the international standards for the precision

approach system if they meet the RNP criteria. In such a situation airlines will need

multi-mode receivers for all weather operations in areas that have different precision

approach and landing systems, whether ILS/MLS or GNSS. Such a solution in this

writer' view is not the ultimate, hoping that solution to be only as a temporarily as

possible for the transition to the GNSS system which should be the sole global system

on the long-term period, for cost-benefit, and avoiding the possibility confusion or

mistakes by using the multi-mode receivers.

New technologies show much promise in reducing weather related delays on the

ground and in airspace. Within the next few years pilots can expect to see better weather

forecasts, more precise guidance around storms, more accurate data about winds and

temperature aloft, and speedier approaches into airports. 9 Meallwhile, as noted at the

•

7

•

rCAO SP COM/OPS/95-WP 12, 10/1/95.

See, Allnex 10, "Aeronautical Telecommunications" 10 \he Chicago Convenlion, Volume l, Part
1 - Equipment and Systems, Chapter 2 • Radio Navigation aides and Appendix B . (CAO
ILS/MLS Transition Plan.

Haines, supra, Chapter l, note 12, at 71 .
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seminar on open skies in 1987, teehnology is moving the international community

towards global open skies. 10 In the following, the impact of automation on aviation

industry is illustrated in Section l, the impact of the new CNS systems on the Air Traffic

Management (ATM) is expanded upon in Section II, and in Section li the stride into the

future will be exarnined by col1siClering the impact of ICAO role on the CNS systems.

Section 1: Impact of Automation on the Aviation Industry

Automation bas been graduaIly introduced in the aviation system. Flight-deck

automation has made aircraft operations safer and more efficient by ensuring more

precise flight manoeuvres, providing display flexibility, and optimizing cockpit space.

Space teehnology is increasingly being used to ensure the safety of civil aircraft and, in

the second half of the 199Os, one cao anticipate that satellite navigation systems will

become an important part of the modem system of controlling, and assisting civil aircraft

worldwide. lI

The application of state-of-the-art teehnology and automation is fundarnental to

the ICAO CNSIATM concepL. Experience shows that it is essential to take into account

the human element during the design phase 50 that the resulting system capitalizes upon

the relative strengths of humans and computer-based teehnology. The concern is with

automation of future aviation related teehnology and in particular with human factors

issues in CNSIATM systems application. Automation is al50 essential to the progressive

evolution of the CNSIATM systems and is expected to play a commanding role in future

development of aviation technology.

10 Sullivan D. C., "Seminar on "Open Skies", Washington, D C, November 4, 1987"(1988) 16:1
J. 5JIII" L. 87 al 87if.

" BordUDOv V. D., "Utilization of Outer Space Technology iD the lnterests of Civil Aviation"
(1989)32 01110. L. Ouur SJIG" 283 al 283.
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A. IATA and Automation

1. Overview

IATA has a role in influencing the development of the new systems' concept to

promote the interests of its member airlines. Standardization of procedures and

documents is one part of the compromise between competition and cooperation in which

lATA plays a role. In the early 1980s lATA instituted a multi-disciplinary AU/omarion

Policy Group in order to analyze and rank the automation recommendations for its

member airlines. 12

2. IATA Satcom Agreement

lATA and INMARSAT have agreed to work together on the development of ATC

communications, improved emergency services, and passenger communication. In Paris

on September 3, 1992, the two organizations signed a cooperation agreementY The

agreement includes an exchange of teehnica1 information and coordinated inputs to

international fora. In its preamble it is stated that:

"lATA wishes to achieve ejficiencies in operarion and enhance passenger
services through the use of satellite communications and navigation.
[Also], INMARSAT, with its satellite technology, can assist in attaining
these objectives. [Furthermore], lATA 's aims are to promote safe regular
and economical air transpon for peoples of the world, 10 foster air
commerce, and to study the problems connected therewith; to provide the
means for collaborarion among air transpon enterprises engaged directly
or indirectly in intemalional air transpon services, and represenr their
interests in this regard. "

The parties agree in Article 1: ".. .[to} mainrain close consultation and

cooperarion ... including cooperarion on technical matrers [,] [have] consistency between

the activities ofeach Organization... ."

12 Eser G. O., "Impact of Automation of the Airline Business"(1986)XI ..tA.SL 3 at 8.

" Consultative Agreement Iletwcen the International Air Transport Association and the
International Maritime Satellite Organisation; IATAIJfIe. Aug.9Z/L509.4/IAT"""". Silned
on September 3, 1992; see a1so, "IATAlINMARSAT Pact"[October/November, 1992]
A"'I'III'ffittll StluUite New. 3 al 3.
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3. IATA ARINC Cooperation

ARINC, in cooperation with IATA, provides a centralized data-base service for

global identification of lost or stolen airline documents. Industry resolutions effective in

1990 specify that an airline that enters lost or stolen airline ticket numbers into the

ARlNC TICKETS data-base is not financially responsible, in the interline settlement

process, to an airline that accepts that document. lATA recognizes the ARlNC TICKETS

service as the only official industry data base for listing lost or stolen airline documents.

On the other hand, ARINC supports IATA by operating and maintaining a real-time

computer system for the TICKETS service data-base, which can be accessed from any

airline terminal anywhere in the world.14 Furthermore, ARINC was the first company

to join the new Technical branch of the lATA RegisterOO Suppliers' Programme scheme

in order to encourage consultation and harmony between airlines and their industry

providers. 15

B. Air Law and Automation

1. Growing Importance of Telecommunication

ln the 1940s and 1950s flight operations, trafflc and sales, and other airline

functions operated in semi-isolated, semi-autonomous subsystems. But with the advent

of the jet-age, a new communication system was created. The increase in speed

necessitated a decrease in time spent for communication, and this 100 to the need for a

more complex system that could Iink the growing number of users. 16 It should be kept

in mind that telecommunication and air transport share various characteristics which are

bath uniting and divisive elements, for example, the fact that national regulation of

aviation and communication is the exclusive prerogative of every country. This has been

the case mainly for reasons of national security up to the present. Bath, aviation and

" !JUNe 9O-200132K.

.. "FinI Registered Tecbnical Supplicr"(2/1992)/ATA Revitw 22 al 22.

1. The AlUNe Story, 'UI"', Cbapter n. note 17, al BO.
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telecommunication are critical on the global, regional and national stage. 17 Considering

that while sovereign rights are significant, they should not restrict international

agreements about aviation and telecommunication, both of which are not restricted by

national borders.

The use of satellites has vastly improved communication teehnology through the

use of communication services on earth in terms of services provided, and economic

import. When space communication teehnology came into being, States were pleased by

the concept and saw it as a mechanism for the interchange of data and the promotion of

education. Several States were worried about its possible misuse which might affect their

political, economic, social and cultural foundations. 18 Although, for most of the LDCs

which are confronted with numerous difficulties, inter alia, geographical isolation,

limited investment in conventional terrestrial systems and inadequate communication

infrastructure, satellite communication is a benefit. 19

2. The Impact of Transborder Data Flow Legislation

The majority ofdeveloped countries have legislated privacy laws that diminish the

use of automated files for personal information. These laws control the flow of such

information. The free flow of information is decreased by mies that are encouraged by

privacy,20 propriety, avoidance of fraud, or national security proteetion.21 These

restrictions which are in the interest of individuals, are contrary to the concern of

t7 It should be mentioned that aside from the communication purpose of transferring or interpreling
information, communication is essential to secure control, command, and discipline to improve
morale and motivation.

Il Jasentuliyana N., "Space Telecommunications Issues and Policies: Role of the United
Nations"(1983)26 CoUo. L. Outtr SJNIU at S9.

1. Report of the Second UN Conference on the Exploration and Peaceful Use of Outer Space, at
Vienna, A/CONF.I01l10 (August 9/21, 1982) at3S.

,. In respect to the passengers's privacy sec, i'llra, Chapter VI, at P. 238ff.

21 Pool De Sola I. 8t Solomon R. J.• "The Regulation of Transborder Data F1ows"[September
1979] TtkcommulliœtWlU Poiley 176 at 176.
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airlines, which prefer to have unrestricted data about their customers for marketing

purposes.

Through the international telecommunication and information arena, the USA has

encountered resistance by other countries to the application of marketplace and free flow

principles. Although the USA is regarded to be the most open nation in respect of the

flow of information, nonetheless it limits and restricts the sale or delivery of sorne

teehnological devices or information to foreign countries which are considered to be less

than friendly. It should also be kept in mind that even in a single country the difficulty

of intercompany data flow could arise. 22 However, an opinion prevails that there will

be a need in the twenty tirst century for more free flow of information than ever

before.23

While restrictions on transborder data flows are an inefficient means of protection

of privacy or property, in this writer's view it is necessary to balance such conflicting

considerations. Also, there is no single solution to a multi-layered problem of the

regulation of international data flows.

C. AirliDe Industry and Automation

Automation will increasingly affect all aspects of airline operations. The

application of advanced automation technology could be as important to the airline

industry as new aircraft technology was in its formative years, and it will become a

far.:·" :or dynamic change in airlines as weil as business entities. In IATA's"' view:

"... the [airline] industry could function without automation but there
would certainly be a very marked difference in terms ofcosts, resources
and levels ofservice. "

22 The USA Oepartmeol ofJustice ovem:es the airlioe's computerized reservalioo systems as a type
of data mooopoly.

23 Fitzllerald J., BUSÜNSS Data COlrllllUllktllionsl BIIsk Cone,pts, Stcurlly, andDesign, 3td. (N.
Y.: Joho Wiley &: 5005, 1990) al 18.

" Eser, 'UIra, oote 12, al S.
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Any new system will need to solve the problem of radically different requiremenls

between airlines, or even the multiple needs of international carriers. 2S Furthermore,

automation will improve the efficiency and the capacity of air traffic services, which will

save about $4.1 to $5.5 US million annually through increases in airline efficiency.26

The airlines feel that a transition plan is required which considers their concerns in terms

of priority, cost-effectiveness and operational efficiency.77

D. Air Trame Control and Automation

The purpose of ATC is to prevent airplane collisions. This is achieved by

providing a separation between them, vertically and latera!ly or longitudinally, tht:

dimensions of that separation being determined by severa! factors, mainly the nature of

the control service available.28

Space technology development, as any other new technology, genera!ly requires

a stronger base of high-calibre manpower. Its effective use also requires a large number

of trained personnel.29 In pafticular, manpower resources are now widely recognized

as being one of the biggest problems facing ATC authorities around the globe.

Recruitment and iraining is a crucial part of the development plans for most civil aviation

:> For example, the military system which eohances pilot visibility in bad weather is being adapted
for civil airliners. Every airline h!'S a different approach. The Middle East airlines are indifferent
about fog, they want to know how weil they cao penetrate sand storms; at the same time
Europeans have invested in Zero/Zero electronics that can land the airplane, but then they are
blind on the ground when they try to taxi. SA they don't neetl it for flight but as a taxi system;
Wilson J. R., "Military Infra·Red Goes Civil"[January 1991) IllttraviD Atraspœt Rtllitw 17
at 17.

26 "Welcome ta FANS Facts"(June 1992)IIATA FANS Faas.

TI lCAO Doc., CASITAF/l, Prlorllits Paptr M. 2, May 24/26, 1994.

" Leonard D., "European ATC Requirements"(June 1990)181FALPA Qum1trly Rtllitw 10 at II.

20 ImprovemeDt of human resources is the single Most significant and time-conauminll factor of
infrastlUcture eohancement. Thoullh some LDCs do have a fairly good base ofskilful manpower,
Most are inadequate in this critical circumstance.
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authorities.30 As the world's ATS providers gear up for FANS implementation, there

is a general trend towards upgrading the universal standard of services provided.31

Automation can enhance efficiency and safety, and improve reliability as weil as

help in reducing inaccuracy. Developments in ATC teehnology and airspace use are

improving aircraft flow in the air space by reducing the required separation between

aircraft.32

The present ATC system is costing airlines and consumers billions of dollars

yearly because of delays,33 and it must be modemized to make the economy more

productive.34 Air traffic services recover their costs through user charges, although this

income is frequently absorbed into the general State's budget. This has resulted in an

ever widening breach between the national authorities' duty to fumish air traffic service,

and the persistent and significant investment contributed by the airlines to fulfi1

augmented consumer needs.35

Advancements have persisted in the development of advanced ATC automated

systems, including SSR equipment with Mode(S) data link capability. Satellite teehnology

will further enhance ATC and the safety of aircraft in flight which is important for the

assurance of efficient and regular air communication. Furthermore, satellite navigation

systems make it feasible to state the error boundary more precisely than present ATC

teehnology permit, and this will improve flight safety.36

30 1993 ATC World Survey, "A Global Review of ATC Developmenl Plans"(January/Febroary
1993)S:1 JGM'S Airpolt Rtmw IS al 16.

li Id.

" Advertising Supplemenl, "A Slrong Grounding for the Future"(January/Febroary 1993)S:1
JGM'S AilpOlt Rtmw XIII al XIII.

" Supra, Cbapter J, al P. 21jf.

,. Supra, Cbapter II, note 173, at 6.

" GaUbert D., "Managing the Human Element of ATC"[Marcb 1991] 'I1It ColllroUtr 6 at 7.

,. Bordunov, supra, note 11, al 283ff.
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It is essential to consider human factors in planning and implementing the new

systems, and in achieving optimal airspace design and management. The IOlh Air

Navigation Conference of 1991 acknowledged the importance of human factors in the

design and transition of the coming ATC systems, and also noted that automation

presented an opportunity for human error.37

Even in the most automated systems the human element will continue to be the

principal component; machines should aid, not replace, humans.38 In the new

CNS/ATM systems human functions within the ATC system have to be explicitly

establisherl, and severa! restrictions must be met, inler aUa, that human skill must be

preserved. If the system shuts-down or if there is any failure in service, the controller

must still be able to manage the traffic within a safe margin. The workload must stay at

a reasonable level in order to guarantee safety. Job performance must be maintained by

the needed skills, challenge and effort. The controller must be able to trust the system

in terms of reliability. The controller's task must be precisely detined. Finally,

information transfer between the controller and the system or vis-versa must be

accurate.39

Reliable communication between the controller and the pilot is important to flight

safety. Communication is frequently difficult especially in countries where English is not

the tirst language. At present this problem is mastered by using the computer software

programme called ATCoach.40

The legal aspects of automated ATC systems need to be recognized and duties

determined. The controller must continue to be a basic part of the ATC system and retain

overa!1 system control. The purposes of ATC automation are not only to expand system

37 AN-CONF/10, S"pIU. General Introduclion, note 17, al 3-8ff.

" "lDcreased ATC Automation May he Inevitable to Handle Increasing Traffic and Data"[June
1993jICAO J. 16 al 17.

39 Id.

.. GersteDfeld A., "Improvement in Fll,hl Safety May he Achieved Throup EDhaDced Conlroller
TrainiD,"(Octoher 1990jICAO J. 19 al 19.
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capability but al50 to reduce human error. Il must al50 facilitate and support ATC in their

task, enhance their capabilities and decrease their workload.41

Section n: The New CNS Systems' Impact on the ATM

A. Overview

ATM is a scheme of regulations and techniques devoted to ensuring a safe system

of air trave1.42 ATM is a componenl of Air TrajJic Services, Air TrajJic Flow

Management, and Airspace Management. 43 The main benefil of an improved CNS

systems is that it will be more responsive to users' needs. Through closer interaction

between airbome systems and advanced ground based processing systems, ATM will

improve the safety level and increase the flexibility of the system.44 The ATM scheme

will rely on the efficiency of its plan and its ability to adjust quickly to changing

situations.45

Recently SITA and the Russian Federation agreed to work together on the

implementation of advanced ATM in the airspace over Russia and central Asia.46

Although satellite technology is seen by many as complex and therefore expensive, il will

eliminate the need for extensive and costly ground installations. And in 50 doing, it could

help to bring intemational-quality ATM to the skies.47

.. Rooseman W., "Air Traffic Control and Automation"[December 1991] 77at ControUtr 19 at 19.

" US Federal Aviation Administration, "Concept of the Future"[September 1991]ICAO J. 23 at
25.

" International Federation of Air Traffic Controller's Associations, "Controllers Look Forward ta
Technology Enhancements"[December 1991]ICAO J. 20 at 20.

.. Supra, note 26.

" US Federal Aviation Administration, lupra, note 42, at 24.

.. "SlTA in Russian Pact"IAugustlSeptember 1992] A,rolUUltiall SoI,IUI, N,ws 3 at 3.

" 1.earmount D., "Satellite Sillnposts for African Skies"IJune/July 1993] A,rolUUltiall SoI,lIiI,
N,ws la at 12.
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The future ATM scheme must he compatible with glol:tal deveiopments. One set

of avionics must he usable everywhere.48 Under the Chicago Convention, States must

secure the provision of safety in implementing and operating the ATM scheme.49 The

ATM scheme will help increase airport capacity. This will he accomplished through

techniques, procedures, and technologies that will allow highe. traffic throughout the

flight in order to utilize airport resources to their highest capacity.

The common purpose of ATM is to permit aircraft operators to meet their planned

times of departure and arrivai, and hold to their favoured flight profiles with minimal

restrictions and without threatening safety.50 However, ATM depends heavily on

knowledge of the weather, and with more accurate forecasting of storm tracks, ATM can

he performed more reliably and efficiently.

Customarily, States have fumished aeronautica\ services within various politica\

and institutional frameworks. Currently, there is shift in which some States have

separated ATM services from certification, or regulatory functions. This has been

accomplished by having independent corporations, or govemment-owned formations

provide ATM services. An unambiguous division of responsibilities is essential to assure

that safety factors and certification responsibilities are not affected by the stress of

providing ATM serviceS.51

The human heing is the essential link in aircraft operations and is also the most

flexible for the new systems in general.52 Appropriate training is basic so as to diminish

human error and to fumish skilful, proficient and competent staff. It is c1ear that

management roles have a large influence on safety. Controllers must be assured that

.. US Federal Aviation Administration, supra, note 42, at 23.

•• ICAO C·WP/9860, at 5.

'" fCAO, supra, cbapter Il, note 80, at BA-51.

" Ibid., al 5-6.

., <:anl O., "France is Devoting Considerable Resources ta the Developments of ATC
Capabiiities"(June 1993]/CAO J. 25 at 27.
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automation will he used to support the human role in ATM and not to replace it.

Generally speaking, human element aspects ofautomation and man/machine relationships

must he adequately considered when forming the new automated systems.S3 It is clear

that without the implementation of building new technology, ATM efficiency will

diminish due to the anticipated increase in air traffic and the difference in technology

capacities on the ground and in aircraft.S4 As we approach the next century, it is

increasingly easy to envision a global ATM system.

B. Airspaœ Management

The objective of airspace management has been defined as attempting to

maximize, within a given airspace structure, the utilization of available airspace by

dynamic timesharing and, at times, the segregation of airspace among various categories

of users.

Today's air traffic congestion is a matter of concem in sorne parts of the world.

Although the rate of increase will differ hetween regions, all regions are expected to

experience growth in air traffic demand in the next century. Such increases will cause

increasing strain for service providers and users. ss These, along with environmentaI

concems, will restrict the capacity of air space.

Despite the global economic slow-down, fuel crises, wars and other inhibiting

factors which have influenced global economic development, the aviation industry is still

developing and it is expected to grow by the same rate until the end of the year 200S.S6

Airspace capacity depends on airspace organization, en-route traffic, controller

sector capacity, ATC system support and operational procedures. Unlike the ATM in

" Stuart D. C. B., "ICAO 10lh Air Navigation Conference-Montreal, 4 to 20 September 1991"
[December 1991]1711 COlllrolü, 10 at 14.

" SYM-IPIl, supra, Cbapter 1, note 15, at 2.4-2.

" ICAO CASITAFtl, IIlfonrflllioll P"", 110. l, April 21, 1994, at 6.

16 Sbepberd G. J., "Automated Airside Operatioos"[1993] Worlll AerosJlllCe Tec1Jnology 134 at
134.
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which air traffic services and ATFM are normally part of one organizational structure,

airspace management is often the responsibility of two or more organizations; one for

civil aviation and the other for military. This necessitates the examination or development

of a new organization for airspace management.

The cooperation between civil and military activities, although not an issue at the

time of the Chicago Conference, is essential today for efficient airspace management. In

1956 the ICAO Assembly adopted a resolution on joint civillmilitary use of airspace and

air navigation facilities and services, by stating:

"[contraeting States should] encourage coordination between their various
aeronautical activities in order that the comman use of airspace and of
cenainfacilities and services be so a"anged that safety, regularity and
efficiency of intel7Ullional civil air navigation will be safeguarded. oo57

European experience with civil aviation during World War II had been different

because commercial operations were restricted to a few neutral States. The sharing of

airspace did not present too many problems. Today, with traffic growth and congestion

problems getting worse, the need to share the increasingly busy airspace 100 to new

forms of coordination between civil and military services. This cooperation reflects a

state of affairs in which: "the rules of the game include sorne national rules, sorne

intel7Ullional rules, sorne private rules and large areas ofno rules at ail. " 58

Solutions to air traffic gridlock require urgent action in the sky and on the ground.

One of ICAO's priorities is to convince States that they must provide more airspace for

civil traffic to allow a more direct and efficient route structure.59 Technical solutions

can provide shon-term relief by increasing, ta an extent, the flow of trafflc and the

capacity of airports. Studies on congested airways are under way in severa! countries ta

" ICAO Asstmbly ResolUlion AlO-19; in similar Ierms this concem is expressed al eacb RJUlar
session of the assemb1y in reso1utions defining the conlinuing policy of ICAO in the field of air
navigation.

51 Kcobane O. R., "Reciprocity in International Relations"(l986)40:1/1f1'1 OrgtUliulJion al 20; sec
also, Socbor, 'UPfD, Generallntroduclion, noie 13, al 86ff.

" Socbor, ibid., al 28.
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reduce the separation of aircraft in flight. Horizontal separation between adjacent aircraft

has been reduced several times thanks to improved radar surveillance and better

navigation systems. Improving the altitude-keeping accuracy to reduce vertical spacing

is more difficult. It is, however, teehnically feasible to reduce by half the 2000-foot

vertical separation in the upper airspace and increase capacity with a modest investment

in air-data systems. Such implementation would be based on regional air navigation

agreement.60

New separation rules will improve the flow of traffic but will not address the

problem ofcongestion in terminal areas. Possible solutions to terminal congestion include

an increase in the number of runway exits, and a reduction in the three-mile separation

between landing aircraft as weil as the space between parallel runways. The safety risks

inherent in drafting new separation specifications must be assessed constantly. The

International Federation of Airline Pilots Associations (lFALPA) has opposed reducing

separation rules before they are demonstrated to be safe.61 Finally, global navigation

systems can further reduce minimum separation distances between aircraft and provide

precision landing approaches, and thus greatly expand the number and safety of flight

operations.62

In the near-term, there is a need for airspace improvement which is hindered by

limitations of capability in the North Atlantic/Pacifie Oceanic airspace, in sorne

., Cbanges in the separation minima are being considered by a speciallCAO panel based on studies
and evaluatiol's being carried out in Canada, Western Europe, the US and the USSR; see /CAO
Doc. 9530, the 1988 Annual Report of the Council, at46; at the seventh meeting of the Review
of the General Concept of Separation Panel developed corresponding amendments to existing
lCAO documents, including Annexes 2, 6 (Part 1and Il) and the Procedures for Air Navigation
Services - Rules of the Air and Air Traffic Services (pANS·RAC, Doc. 4444), see /CAO Doc.
9S68, the 1990 Annual Report of the Council at37.

" Pilots bave been at odds with the alrlines over this issue since 1966 when IFALPA successfully
delayed the introduction of reduced separation standards over the North Atlantic until proven
operationally safe. It bas insisted on thorough statistica1 research every time the question has
come up.

6:l Simpson Th. R., "Manapng the World's Air Traffic"[March 1993] Atro,pœt A1MrlaJ IS at
16.
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continental airspace and in the terminal zones of numerous airports globally. In

continental airspace, sorne FANS improvements are needOO. With the aehievement of the

FANS notion, the utilization of multinational management of overf1ights by civil aviation

aireraft could enormously improve the eftieieney of high altitude airspace. In terminal

areas and at airports, the FANS technology, once it is implementOO, will improve

effieieney and allow capaeity to meet demand.63

C. Air Trame Services

1. A1erting Services

The alerting services' objective is to inform a pertinent organization regarding

aireraft in need of seareh and rescue. Today, ATC flight information and alet1ing

services, whieh jointiy form the air traffie services, rank high among fundamental ground

support facilities requirOO to ensure the safe and efficient operation of air traffie globally,

and this is part1y because of the danger of col1isions whieh eould result from a

breakdown of the ATC system. Accordingly, IATA attraetOO worldwide attention and 100

the establishment of the ICAO Panel to develop the SSR and the Traffie Alert and

Col1ision Avoidance Systems (TCAS).64

D. Air Traffie Flow Management

Air Traffie Flow Management (ATFM) is a theme with whieh not many

controllers outside of Europe and the USA are familiar. The flow management service

is designed to guarantee a suitable flow of air traffie to or through areas where air traffie

demands surpass the lirnit of the ATC system. The problem was tirst recognized in

Europe in the early 1970s when air traffie services were nol able to handle traffie

requirements. It was obvious that the proper solution was on a regional level.61 ATFM

6l IATA, "Airlines Foresee FANS Ulilizalion in Oceanic Airspace by End of Decade" lDecember
1991]ICAO J. 16 al 16ff.

'" "Traffic A1ert and Collision Avoidance System (TCAS)"IJune 1989] 71te CONro,"r 23 al 23.

'" Russo G., "Air Traffic Flow Managemenl"IDecember 1987] 71te CONro,"r 14 al 14U'.
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ensures an ideal flow of air ttaffic to or through zones in peak periods when demand

exceeds ATC capability. It also helps ATC in fulfilling its purposes and achieving

practica\ use of airspace and airport capability while keeping delay costs to a

minimum."

The future fJow management mechanisms will he based on the function of

extensive data-bases characterizing present and projected levels of requirement and

capability resources. There will he an improvement hetween ATC and flow management

in the arrangement of air traffic service performance.67

To conclude, the purpose of ATFM is to f:::cilitate ATC by creating, and

maintaining an expeditious flow of ttaffic in the ATC system and to help aircraft

operators by providing more efficient ttaffic patterns or flows. Furthermore, the

computerization of ATFM has proved to he an essential element to efficiently deal with

the various flow control rates and increases in ttaffic demand.

Section ID: Stride loto the Future

A. Considerations on the Role of ICAO

1.0ve"iew

ICAO will play a key raie in any institutional arrangements to he established;

Articles 37, 44, 54(1) and 90 of the Chicago Convention provide full flexibility for the

Organization to address aIl issues of the CNS/ATM systems. Furthermore, Resolurion

A29-8 recognized that ICAO is the only international organization in a position to

effectively coordinate the new system's activities. In this respect, a document presented

by ICAO to the Second UN Conference on the Exploration and Peaceful Uses of Outer

Space held in 1981 stated:

".. .JCAO is responsible for developing the position of internarioTUlI civil
aviation on ail molters relared ta the ;;tudy ofquestions involving the use

.. SYM·lPIl, 'IIpm, Cbapler l, DOle IS, al 3.2-2.

€I lCAO, 'IIpm, CUpler n, Dole 80, al 88-26.
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of space technology for air navigation purposes. includiilg the
detemlination of international civil aviation's particular requiremenrs in
respect ofspace technology. o6S

Furthermore, ICAO Assembly Resolution A22-20 recognized that the exploration

and use of outer space for peaceful purposes were important to international civil

aviation, and affected matters falling within the Organization' s competence under the

Chicago Convention.69 While th~ competence of the ICAO respecting the breach of

rules of air law is regulated, and claiming liability in this area is left to the discretion of

the State, the Il .0 competence with respect to the breach of the rules respecting space

law is not precisely defined in the Chicago Convention. The rules of codified air law are

in the Annexes 10 the Convention under ICAO auspices; they are applicable to space

segment operation. Therefore, ICAO should assume an appropriate procedure for such

systems in harmony with the Chicago Convention Article 12. Also, with respect to space

activities, ICAO should contribute to the determination and elaboration of the concept of

global duties such as, ATC liability and CNS service providers' liability. This should

lead to more clarification of the global duties of the State regarding CNSIATM with

respect 10 space activities. Throughout the years, the growth of international aviation has

been promoted by the powerful commitment of ICAO member States in structuring a

global network of routes and facilities. The application of the Chicago Convention is

proof that States can jointiy work 10 make air transport a safe system of !rave!.

Moreover, due 10 crowded airspace, the distinction now drawn in the Chicago

Convention and in national laws between civil aviation and other forms of aviation, is

becoming meaningless for the purposes of allocating the use of airspace. ICAO is the

only appropriate body 10 establish technical standards for international aeronautical

communication, navigation, and surveillance services.70 Furthermore, ICAO is

.. Intemational Civil Aviation OrglUlization, Second United Nations Conference on the Exploration
and Peaceful Uses of Outer Space, Report OD the Civil Aviation Interests in the Use of Outer
Space, Bodcgroulld P~r " A/CONF.IOllBPIIGO/l (1981).

.. lCAO Doc., supro, General Introduction, note 23, al 3-4.

'" Ilf/ra, at P. 123ff.
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responsible for the coordination of the use of ftequencies allocated exclusively to the

AMSS by the !TU. ICAO could have a substantial institutional role to play, if its

member States were to adopt an option involving a mechanism within ICAO stipulating

financial management by ICAO as has been done for the joint financing of North Atlantic

agreements. Here, ICAO could define the polices and operating standards for the

services, furnish guidance and equipment specification etc. Under such a scheme ICAO

could initiate the User Charges system. The institutional role of ICAO would need its

active involvement and this would be in addition to its customary roles. Consequently,

the legal issues originating from the roles of international air law, international space

law, and international telecommunication Jaw fall within the scope of ICAO competence.

The principal challenge facing ICAO today, in relation to prospective technical and

operational requirements, is the use of new teehnology.71 Other issues concern further

improvement of airport facilities, the requirement for increased automation in all areas,

and measures to alleviate airport and airspace congestion,72 etc. The ICAO objectives

and responsibilities under Article 44 of the Chicago Convention are as relevant today as

they were in 1944.

ICAO as a specialized agency of the UN has its goal to uphold the principles and

techniques of international air navigation and to promote the planning and advancement

of the aviation industry. It has qUilSi-legislative and regulatory roles7
] in the technical

domain and performs an advisory and consultative function in the economic field.74

Article 22 of the Chicago Convention refers to ICAO's functions in the field oÎ

facilitation. To implement its roles, ICAO must rely on the goodwill of States rather than

on legal requirements. A major restriction on its activities is the fact that it is not allowed

71 Sucb as MLS, ACAS, aud CNS new systems.

." "The Convention on International Civil Aviation: ...the First 46 Years"[2/91] lCAO Doc.
ElP1/SOOO, at IV.

" Naveau J., Illltnlllliollll1 Air TraIIspon III Il CluuJgillg World (London: Nijboff Publisbers,
1989) at 54.

,. Milde M., "The Cbicago Convention - After Forty Years"(I984)IX AASL 119 al 122.
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to exercise any kind of regulatory authority in the field of economics, which remains the

sole prerogative of sovereign States. Article 1 of the Chicago Convention generally

restricts the authority of ICAO as an intergovemmental regulatory agency.

ICAO was created as a result of a politica1 act, and it reflects the policies and

objectives of large aeronautica1 States which control its decision making process. The

important decisions of its goveming body can be justified on technica1, economic or legal

grounds but they are, nevertheless, politica1 decisions which cannot be separated from

their politica1 context. Although ICAO was create1 to oversee the orderly development

of civil aviation, it cannot live up to the task because it was never granted authority

commensurate with its responsibility. It is one commentator's view7S that ICAO:

".. .cannot proville leadership on the critical issues affecting the future ofair transport,

and its voice is too faint 10 be heard... . "

The major challenges facing the Organization will come as a result of the graduai

breakdown of the regulatory system. Global issues in air transport can no longer be dealt

with on a bilateral level. ICAO, therefore remains, the only viable institutional

framework in which States can work out new roles. While ICAO does not have a specifie

mandate to regulate the economic aspects of air transport, nothing in the Chicago

Convention prevents it from assuming such a role. ICAO's mandate, according to

Article 44 is to, inter alia: "[i]nsure the safe and orderly growth of inte17UJlional civil

aviation throughout the world; [m]eet the needs of the peoples of the world for safe,

regular, efficient and economical air transport. "

Based on a broad interpretation of these objectives, the Organization cannot fulfil

its mission without addressing the economic and regulatory issues which stand in the way

of the efficient and economica1 use of air tranSport.76 Some see that, the role of ICAO

being challenged in today's environment, and within the open skies policy.77

7S Sochor, supra, General Introduction, note 13, at 223.

7. /bUl., at 222ff.

77 OUdiD D., "Air Traffic Congestion in Europe: ICAO's Initiatives for Remediai Actions" [January
1989]ICA.O BulkIlII IS at IS.
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Under the provisions of Chapter xvm of the Chicago Convention, the ICAO

Council is specifically charged with adjudicating disputes between States over the

interpretation or applicability of the terms of the Convention and its annexes. This was

the first postwar mechanism for the peaceful settlement of disputes incorporated in an

international arena, and this instrument was hailed as a significant innovation in

international law.78

SpecificaIly, as a quosi-judicial institution under Articles 84-88, the Council is

empowered ta adjudicate disputes between contracting States which C8IpIot be settled by

negotiation. The Council, under Article 66, also assumed judiciaI functions, including

the settlement of differences and the hearing of complaints with respect to the

International Air Services Transit and Air Transport Agreements.

When Chapter xvm was drafted in 1944, the participants in the Chicago

Conference visuaIized the Council becoming a tribunal composed of impartial judges to

settle disputes between States. This was an unreaIistic expectation because Council

representatives do not act on their individuaI capacity but only as spokesmen for their

respective governments. As M. Milde has pointed out: "the Council cannat he considered

to he a true judicial body composed of judges who would be deciding strictly and

exclusively on the bosis of respect for law. .n9

Short of invoking the judicial machinery of Chapter xvm, States can rely on

other provisions in the Chicago Convention to air their grievances before the Council.

Under Article 54, it is incumbent on the Council to report ta contracting States any

infraction of the Convention, and to report to the Assembly any case where in aState has

failed to take appropriate action within a reasonable time after notice of the infraction.

In the same Article, Paragraph (n), the Council must: "consider any matter relatillg to

71 ScbeDkman J., IIIt,nuItiolUll OVU AIIiIItioIl O'lltJll/tAlton (GeDeva: H. Studer, 1955) at 376.

,. Milde M., "Dispute SellIement in the Framework of the International Civil Aviation
OralDization(lCAO)" iD Bockstiegel K.·H., ed., &ttlnMlIt o/SJIGU Uzw DiI,utes (KOID: Carl
Heylll&llDS, 1979) al 91; Milde, supra, note 74, al 126; see a1so, Fitzgerald G. F., "The
JudgemeDt of the International Court ofJustice in the Appeal Relating to the Jurisdiction of the
lCAO Council"(l974)12 1JIe C4IIIadiIJII Yeœ600k Int'I L. 153 at 169.
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the Convention [to] which any contracting State rejers. " The latter provision is so broadly

worded as to invite any type of grievance ranging from the strictly teehnical or legal to

those with obvious political implications;Bo however, this provision has a practical

limitation: the Council is obliged to consider any such matter but is not obliged legally

to decide.

Today the major challenges facing civil aviation are technological, economic,

social and legal;BI this raises the question of whether sorne basic rules embodied in the

Chicago Convention should he reexamined. B2 Advocates of deregulation emphasize the

need to update sorne primary rules included in the Convention that are, in their views,

barriers for free trade of international air services. On the other hand, there is another

view which feels that, while many amendments appear desirable, no change of the

Convention rules is required urgently.B3

2, Present and Future Mandate

(a) Overview

The ICAO 29th Session of the Assembly, rather than the Strategie Action Plan

prepare<! by the Council, was predicated on a necessity for leadership by a powerful and

effective ICAO to face, inter alia, the increasing involvement of non-aviation sectors (for

example, satellites and communication in civil aviation), and the increasingly extreme

economic, political, environmental and other social tensions affecting civil aviation policy

or operations. This would he specifically on a national or regional basis, it would include

ID Socbor, supra, General Introduction, note 13, al 111.

Il Matte N. M., "The Chicago Convention - Wbere From and Wbere 10, ICAO?"(1994)X1X AASL
371 at 3821f.

n Sekigucbi M., "The Use of Airspace and OUter Space For Ail Mankind in the 21s1 Century"
(Address 10 the International Conference on Air Transport and Space Application in a New
World, Tokyo, Japan, June 2, 1993); see aiso, Matte, ibid.. al 393.

" Milde M., "The Chicago Convention· Are Major Amendments Necessary or Desirable SO Years
Later?'(I994)X1X AASL 401 al 446.
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swift transitional changes in socio-economic systems in some regions which have global

consequences.

Implementation of the CNS/ATM systems presents States with many challenges.

Consequently, the 291h Session of the ICAO Assembly emphasized the importance of the

ICAO capacity ta assist States with regard ta the technical, financial, managerial, legal,

institutional and cooperative aspects that the CNS/ATM systems' implementation may

involve. Also relevant is the commitment of ICAO, reaffirmed by the 291h Session of the

Assembly, to provide information and guidance to States performing their own

CNS/ATM systems' cost-effectiveness or cost-benefit analysis. In this context, it is

particularly important to organize regional seminars, symposia and workshops&4 to assist

States and interested international organizations in the formulation of the best CNS/ATM

implementation options and scenarios. 8~

ICAO, continues to update not only the norms governing international air

navigation, but also the techniques used for their development. In this way law is

acquiring a greater social orientation and in the future will be less a tool for imposing

solutions of the powerful on the weak, and more a vehicle for reconciling a broad range

of conflicting interests.

At present, it is hard ta predict the prospect of alternatives to the use of satellite

based CNS/ATM systems. It is critical ta refrain from the elaboration of any type of

provision of aircraft servicing by satellite without proper agreement and coordination.

And ICAO should assume charge to ensure that the use of the new systems are on

universally agreed and non-discriminatory conditions.86 Therefore, in the foIIowing,

ICAO and INMARSAT cooperation, and finally ICAO's responsibility for SARPs are

addressed.

.. For example, "FUlUre Air Navigalion Systems Workshop" (held by Singaporc Aviation Academy
in Sinlaporc, August 24-26, 1992).

15 Rocbat Pb., "States bave Critical Role ID Play in the Implementation of ICAO CNSIATM
Systcms"[January/Fcbruary 1993)/CAO J. 7 al 7.

.. l'''ra, Cbaptcr VII, al P. 303.0:
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(b) JCAO and INMA.RSAT Cooperation

The INMARSAT Conference of 1976, which 100 to the creation of the

organization, endorsed the program of inquiring into the possibility of furnishing an

aeronautical mobile satellite service capability.B' Subsequent studies were conductOO88

as to the requirements of the international aeronautical community for satellite

communication, and this in order 10 eliminate the shortcomings89 of the present

aeronautical communication system. Finally, the INMARSAT Assembly of 1983

requested that the Director General study the amendments that might be necessary for the

provision of aeronautical mobile satellite communication.90 The INMARSAT

Convention was amendOO at its Fourth Session Assembly of 1985 to give it institutional

jurisdiction to provide services to the aviation community.

Nevertheless, some of these amendments caused jurisdictional overlaps between

the INMARSAT and ICAO, and some disputes did arise regarding the ICAO's exclusive

jurisdiction in aeronautical communication.91 The conflict was in the new Article 3(1)

of the INMARSAT Convention which reads as follows:

"[t]he purpose of the Organization is to moke provision for the space
segment necessary for improving maritime communications and. as
practicable. aeronautical communications. thereby assisting in improving
communications for distress and safety of life. communications for air
trajJic services. the efficiency and management of ships and aircraft.
maritime and aeronautical public co"espondence services and
radiodetermination capabilities. "

17 MARSA.T/CONF/WP.14, at 1; Final Act of the International Conference on the Establishment
of an International Maritime Satellite System, Intergovernmental Maritime Consultative
Organization, London 1976, at 69.

Il Kuranov V. P. &; Iovenko Y. A., " Design Concepts of CNS Satellite Systems"!March 1987)
lCA.O Bulletin, at 22.

.. Sup,.", General Introduction, at P. 5.

.. The INMARSAT Third session in October 1983, A.sstmbly/J/7.

•, Von Noorden W. D., "Space Communications to Aircraft: A New Development in International
Space Law (Part 0)"{1987)15:2 J. SptIU L. 147 at lSOff, Bee also Magdelenat J.-L.,
"INMARSAT aud the Satellite for Air Navigation Services"(I987)XII A.Ir L. 266 at 277.
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It was felt92 that by adding the word practicable !bis affirmed that aeronautical

services were ta be provided on an elective basis. Furthermore. in the amended Article

8(1) of the INMARSAT Convention:

"(a] Party shall Mtify the Organization in the event that it or any person
within its jurisdiction intends to moke provision for, or initiate the use of,
individually orjointly, separate space segmentfacilities to meet any or all
ofthe maritime purposes ofthe INMARSAT space segment•... ."

In comparison with the original text of the same Article one can see that the word

maritime was added. This signifies the diverse nature of the maritime and aeronautical

communication services fumished by the Organization. and it a1so distinguishes its

protection against competition.

In order for ICAO to achieve its objectives under Article 44 (c)(d)(h) of the

Chicago Convention, the Organization has the capability to adopt the relevant SARPs as

in Article 37. This was contrary to the amended Article, 15(a). of the INMARSAT

Convention. which clearly gives the INMARSAT Council the right to:

"(a) Determination of maritime and aeronautical satellite
telecommunications requirements and adoption of policies, plans,
programmes, procedures and measures for the design, development,
construction. establishment. ... ."

As M. Midle explained that the ICAO Council was of the view that any decision

of AMSS telecommunication is subject ta the restrictive prerogative of ICAO.93 This

was a1so confirmed by the ICAO Assembly Resolution A22-20 of 1977. which stated:

"ICAO is responsible for developing the position of international civil
aviation on all matters related to the study ofquestions involving the use
of space techMlogy for air navigation purposes, including the
determination of international civil aviation 's particular requirements in
respect of the application ofspace technology. "94

., VOD NoordCD. id.

.. For delails sec. Milde M.• "AmcDdmcDts to thc CODvCDtiOD OD thc International Maritime
Satellite OrslllizalioD"(I98S)X Air L. 306 al 3061f.

.. ICAO Doe. 9215 (A22.R,s).
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Considering ICAO competence in aeronautical communication matters and related

issues as in Article 37 of the Chicago Convention, the INMARSAT Convention Article

27 was amended as follows:

"[tlhe Organization shall co-operate with the United Nations and ils
bodies dealing with the Peaceful Uses ofOuter Space and Oceall Area•...
. In panicular the Organization shall take into account the relevant
international standards, regulations, resolutions, procedures and
recommendations of. .. the International Civil Aviation Organiziltion... . "

In the opinion of some,9S using the word shall is in harmony with the contenls

of the Chicago Convention Articles 37, 38, 54(1), which authorize ICAO to produce

SARPs. On the other hand, ICAO supported an amendment which required INMARSAT

to comply with applicable ICAO SARPs and not only to take them into account;96 there

was authentic concem that any other formula might reduce the authority of ICAO's

SARPs.97 On June 27, 1989, ICAO and INMARSAT signed an agreemenl" 10

establish and maintain close cooperation in matters relating 10 aeronautical mobile

satellite communication services. !ts Preamble said: "[a.]. .. ICAO has the exclusive

competence to establish International Standards, Recommended Practices and Procedures

in the field ofaeronautical communications...."

This implies that INMARSAT agrees to ICAO's mastery respecting aeronautical

communication teehnical standards. As a commentator99 stated:

'5 Van Traa-Engleman H. L., Co_rdal UtilizaJion of OUler Spaee: Law and Praetice (The
Netherlands: Kluwer Academie Publishers, 1993) at 149; see also, Von Noorden, supra, note
91, at 155.

96 ICAO C.WPI7941, at 4-5; INMARSAT Doc. COUNCILl20161ADDIlIAJtachmellt 2.

'TI Milde M., "ICAO"(1984)X AASL 479 at 483.

'B Agreement of Cooperation between the International Civil Aviation Organization (ICAO) and
the International Maritime Satellite Organization (INMARSAT), ICAO Reg. no. 8467. Signed
at Montreal 27 June 1989.

., Matte N. M., "The Role of Communications Satellite in Preserving Pesee" in Mewhinney E.
et al. , Ms., From Coexistem:e to Cooperation: IlItemationaiLaw and Organi:.olioll in the Post
Cold War Em (The Netherlands: Martinus Nijhoff Publishers, 1991" 197 at 204.0:
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"{t}he Agreement accomplished several objectives: the recognition of the
exclusive competence ofICAO in thefield ofaeronautical communications;
extension of legal and technical recognition to INMARSAT as a supplier
of mobile services via satellite in the aeronautical sector; provision for
close. if not exclusive. cooperation between the two organizations; and,
lastly, creation of a consensus for the use, by INMARSAT, of the
electromagnetic frequency bands reserved for civil aviation and currently
not operated. "

Under Article 2 of the cooperation agreement both organizations have a dutYto

inform each other of meetings dealing with AMSS and to be represented as observers,

both are entitIed to propose the inclusion of items on the agenda, and to participate,

without a vote, in discussions. Nonetheless, ICAO is the sole body able to institute

teehnical standards for global aeronautical communication and surveillance services. This

was also confirmed by the FANS Committee's conclusion. 'oo In one commentator's'Ol

view INMARSAT proposed the modification when it realized ICAO's role and relevance

in establishing aviation standards, and aimed to collaborate with ICAO and adhere to the

applicable ICAO SARPs. INMARSAT recognizes the ICAO's role in regulatory matters

affecting air safety.

Sharing or leasing the space segment of another satellite service seems to be a

very promising option since ICAO has obtained an opportunity for civil aviation to

acquire experience in the use of satellite communication by its cooperation with

INMARSAT. Furthermore, the INMARSAT Council has responded to the initiative

which was taken by the ICAO Council, and has decided to include an aeronautical

capability in the generation of maritime mobile satellites that were expected in 1988.102

There are many factors which favour cooperation between the maritime and aeronautical

communities, inter alia, the opportunity to use an established system, thus permitting the

early introduction of aeronautical services for satellite development; the avoidance of

100 ICAO Dot:. 9503 (FANS/3 Report).

101 Ryan F., "Satellite in Civil Aviation"(Marcb 1986)1 IFALPA QUlJnerly Review 16 at 17.

102 ICAO FANS I.WPI7, at 2; sec also, Socbor, supra, General Introduction, note 13, at 27.
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major capital investment for satellite development and launch costs, and so on; the

proximity of frequency bands which provides the opportunity to use common satellite

facilities and similar teehnology. Also, an aeronautica1 satellite system should be subject

to international accountability and support which INMARSAT is uniquely placed to

do. IOJ

(c) ICAO's Responsibility for CNS/ATM SARPs

ICAO's major task has been ta set the basic international standards which are now

contained in eighteen Annexes ta the Chicago Convention. These Annexes have been

constantly updated to meet successive advances in teehnology since they affect flight

operations, airworthiness, rules of the air, the transport of dangerous goods, personnel

licensing, airports, aeronautica1 communication and environmental proteetion,u"

One of the primary objectives of the Chicago Convention is, as stated in the

preamble, to agree on: ".. .certain principles and arrangements in order that international

civil aviation may be developed in a sale and orderly manner... ." The Paris Convention

of 1919, included teehnica1 annexes to guarantee uniform regulations. The critica1

difficulty behind the deliberations at the Chicago Conference was how to maintain

international uniformity of flight regulations without encroaching on the constitutional

procedures of those States which require formai ratification of treaty amendments.

As a quasi-legislativelO5 organ, the Council is empowered to adopl SARPs,

which for convenience are designated as Annexes to the Chicago Convention. These

SARPs provided the basis for the unification and harmonization of teehnica1 rules of

international air transportation. From the functional point of view, the adoption of such

standardization and uniformity has created the regulatory basis for international air

IOJ Ryan F., "Satellites for Civil Avialion"[October 1986) ITA MagadM 1S aIlS.

'04 Sochor, lupra, Generallnlroduclion, note 13, al 23.

,., Chicago Convenlion, lupra, Generallnlroduclion, note S, Articles 37, S4(1) and 90.
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navigation, and this has certainly avoided negotiating a complex framework of bilateral

agreements. 106

Il was understood at the Chicago Conference, and is apparent from the text of the

Convention, that the Annexes when adopted do not become part of the convention and

do not possess the same Iegal binding force as the convention; however, in practice, a

broad uniformity of regulations has resuited.

Although Air Navigation Commission (ANC) recognized that the Iow ratio of

notification by StateslO7 of differences in conformity with Article 38 of the Convention

between their national mIes, practices and the provision of ICAü SARPs; this does not

mean that States do not conform with ICAü SARPs or indicate a difficulty in the

achievement of such SARPS. 108 In any event, it is a legal dutYof the contracting States,

under Article 38, to notify ICAü if their practices depart from international standards.

The level of implementation of the SARPs by the ICAü's contracting States is a matter

of grave concern and doubt. 109 The 29th ICAü Assembly noted that while globalization

in the international civil aviation operation was gaining momentum, the harmonization

of national mies for the application of ICAü Standards was not. Harrnonization of mIes

by States, bilaterally and multilaterally, in cooperation with ICAü, could lead to better

consistency in implementation of standards. The Assembly Resolution A29-3: "global

rule harmonization",110 emphasizes that the interdependence of international civil

aviation makes aviation a prime candidate for the benefits to be derived from the concept

of globalization. The global harmonization of national mIes for the application of ICAü

standards is an important element; although was unanimously adopted, it bas no binding

106 Naveau, supra, noIe 73, al 54.

107 /CAO C-WP/9779, June 7, 1993, Paragraph 2:9, al 4.

101 /CAO C-WP/99J9, 15 February 1994, al 2.

'00 Il should be clear that the States silence defiantly leads 10 devastating look of information
endangering the f1ight safety, see for more details, Milde, supra, note 83, at 426.

llo/CAO Doc. 9602, at 1-37-38; see a1so, ICAO, supra, note 107, at 1-11.
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force on the contracting States. The SARPs may be unfounded in real life if the quasi

legislative function of ICAO is not effectively translated into the practice of States. It is

this writer's view this will be the norm unless a way can be found to give them more

needy force. 1ll The ANC urged ICAO !o focus on how to assist contracting States in

implementation of SARPs, which in itself wil! foster the CNS/ATM implementation.

Consequent to the aims, definitions and objectives of ICAO (as in Article 44 of the

Chicago Convention) the CNS/ATM systems are fully within the mandate of ICAO not

or.ly as the only regulatory body competent to adopt SARPs, but as the most appropriate

body with regard to institutionaI and legaI arrangements. In fact the ICAO Council in

1992 considered the establishment of an AeronauticaI Telecommunications Network

(ATN) and SARPs to implement the new systems and assist in its transition.'''

In view of the above one can identify the fact that ICAO does not have a

sufficient legaI basis to force contracting States to implement the new systems and

comply with its SARPs.113 Consequently the CNS/ATM systems' implementation wouId

not have a chance in the present legaI framework which could hinder the entire

CNS/ATM concept.

A practical solution to ensure the applicability of the SARPs to the new

eNS/ATM systems' providers, is that ail service providers should obtain certification

from ICAO, and as a condition for certification they would have to satisfy ICAO

requirements with respect to the new system guidelines recommended by the Legal

Committee. 1I4

Furthermore, if the SARPs could be adopted and amendments can be drafted in

such a way that the collectivity of States can be made to comply with them, they can be

made part of the regionaI agreements and the international cross-regionaI agreements.

111 See a1.o, Milde, supra, note 83, at 427.

112 ICAO C.WPl9546, 7/5/92, at 4

113 Khan, supra, General Introduction, note 28, at 47.

114 ICAO LCI29-WPIJ·I, Annex l, a19ff.
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Any State entering inta that agreement, will then have ta comply with SARPs by virtue

of an intentional treaty law since the SARPs will have become provisions of the

agreement itself. Ils This would be another solution that would greatly enhance the legal

power of SARPs for CNSIATM services and strengthen their relevance for the new

systems.

The future SARPs scheme must consider the ANC's verdict with reference to its

assignment on the General Rcview of ICAO Annexes, and also consider how ICAO could

be more responsive ta the needs of its contraeting States and the global aviation

community. The new systems and their operation will be based on universal standards

and practices, as characterized by ICAO's SARPs, and be mandatory on States according

to the Chicago Convention (as in Chapters IV, VI).1I6 The 4rh meeting of the FANS(II)

has postulated a recommendation, 4/1: "Tzmely producrion ofprocedures, specification

and srandards and recommended pracrices (SARPsj. _117 ln this writer's opinion, ICAO

must play a central role in establishing teehnical standards for the new systems. Also,

States should continue to be responsible for the authorization, certification, or the

provision of these service in their territory for which they are chargeable. Standards will

be useful only if they are practical and do not show a preference for a particular State's

approach or for a single teehnology that one day might prove to be a stumbling black to

future progress; therefore one can anticipate that the SARPs will promote the earliest

feasible achievement and utilization of the new services before the next century.

B. Impact of Management and Organimtion on Safety Aspects

lATA statistics indicate that 70 to 80 percent of aviation accidents are caused by

human factors. 1I8 While the number of accidents has been reduced due to improved

11' Khan, lupra, General Inlroduction, n:Jte 28, al 50.

'" ICAO, lupra, Chapter Il, note 80, al 5-6.

117 ICA 0 Doc., lupra, General Inlroduction, note 26, al 4-25.

"' Butler J., "Human Faclors in Avialion"[3/1993]IATA R,view 17 al 17.
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aircrait design, maintenance and teehnology, human inadequacy is increasingly the

principal cause of accidents. Flight safety and crew capability can be connected to

management and its policies and practices regarding employees or organization. 119

The main responsibility for safety in any organization must rest with management

because management controls the allotment of resources. However, there is a more

complex relationship between management and safety because management designs the

organizational plan and its perspectives are significant elements in clarifying the

organization's growth. 120 Human decisions, relationships and solutions which

management attempts to develop are influenced by the corporate organization and the

culture. 121 For example pilots, controllers and other operational staff observe the

policies and practices of their organization, which exercises a strong influence on how

safely they perform. Il is the management's obligation to develop quaiity control

measures which guarantee that practices in the operational climate do not vary from

established prQcedures. Currently ICAO's member States are devoted to the entire

teehnical and managerial analysis of the globe's air navigation and control system's

structure. However the organization of airspace is never completed; it is complicated,

and restricted by limitations. 122

Concluding Remarks

Apart from the foregoing there are a number of factors that generate the need for

action. Future growth in air travel dictates more accurate f1ying and the highest demands

for reliability in order to maintain separation and prevent collisions between aircraft. The

performance standards deserve a significant improvement to compensate for the increase

119 Id.

'lO Maurino D., "ColpOrale Culture Imposes Significanlloflueoce 00 Safety"[April 1992]/CAO J.
16 al 16.

•21 Id•

•22 Breuil P & Ricbard Ph., "The Managemeot of Airspace"[December 1990) ITA MtllJtIliIu 9 al

II.
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in accidents associated wiih the expanding traffic. Runway capacity is limited and

operations will have to be performed under high time pressure. Ground ATC systems

will al50 be progressively automated and the future flight-deck will be different as a

consequence. Al50 the performance standards deserve a significant improvements.

The new CNS/ATM systems must develop from today's system 50 as to satisfy

user needs and to implement the new system. However, specific complex factors must

be met. Human factor improvements will be fundamental to enhance the safety of the

aviation system. l23 The new CNS system supported by ICAO will achieve a broad

range of ATM advantages that will enhance safety and system flexibility, reduce delays

and operating costs, and increase capacity. Cooperation between service users and

providers is crucial in order to enhance the CNS/ATM systems' implementation.

The ICAO role is a very critical one, and the Organization must take the lead to

facilitate the new systems' implementation. Therefore, ICAO must persist in adjusting

itself to the fast developing teehnical, environmental, economic, political, legal, and

institutional actuality in order to maintain and restore the Chicago Convention to govern

and regulate the twenty-first century's global navigation; the harmonization of rules by

States on bilateral or multilateral basis in cooperation with ICAO would lead to

consistency in the implementation of systems standards. This will be achieved partJy

through the adoption of the SARPs. It ensures a steadily higher degree of uniformity of

national regulation and practices 50 as to contribute to enhanced safety of flight and

efficiency of operation. However, one of ICAO's greatest challenges is the

implementation of the Annexes and the safeguarding of the regulatory function of the

Chicago Convention itself, including the standards and ail instruments of international

air law. In other words, ICAO should play a central role in creating international rules

binding upon space activities, and at the same time participate as a global authority in

international civil aviation.

'" ICA.O CIRCCJLA.R 24J·~.N/146. al 29jf.
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Chapter IV: Costs and Economie Impact of CNS/ATM Systems

Introduction

A cost-benefit analysis is an assessment of a potential project's worth. It

comprises an evaluation of the economic advantages of a project and the profits versus

the cost that it will generate over a period of years or over the economic lif: of an

investment. It is one of severa! planning techniques that answers the need for a

systematic decision-making process in deciding whether or not to proceed with a project.

Genera!ly the cost-benefit analysis of any project takes a long term view.1

With the exploration and use of outer space losing its novelty and magic, and as

fewer financial resources are available, prestigious projects are gradually being replaced

by activities with assured economic benefits. Satellite operators will also have to compete

with respect to efficiency, cost-effectiveness and value of products and services

marketed.2 Additionally, as more nations partjcipate in the space applications market,

and in particular the new CNS/ATM systems, competition will increase and this will

have a positive effect on new system capabilities. This competition need not be

detrimental 10 systems operators and could weil be beneficial for users. It may force

operators 10 consider what products and services offer the best deal. Furthermore, it

enables users to shop around for services that suit them best, and at the most attractive

prices. Therefore, it is important that there be competition in order to insure that systems

are available at affordable prices.

,

Jussawalla M. &; Cheah C.-W., "Cost-Benetit Ana1ysis" in Middleton J. &; Wedemeyer D. J.,
elIs., Methods of Commllllit:tllioll Pliullliflg (France: Unesco, 1985) at 268ff.

In some view there is great opportunity ta reduce operatiDg cost by proposing a tive ta ten
percent savings in fuel rosis; sec more detai1s, Lyon M., "SateUitea Could Lower International
F1ight COsls by 10 Pen:ent"[February 1991) AirllM Executive 1111'115 at 15.
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The full economic benefits of aviation can only be realized if the industry is able

to meet the demand for its services; this requires major capital investment. Civil aviation

has been caught up in a process of rapid change driven by emerging teehnology. 3

The cost of ATC system delays to the airlines and commercial aviation users is

about $10 billion annually.4 The cost of an inadequate infrastructure are now weil

known, but the benefits of air transport to the economies of the world are still not fully

appreciated. In spite of the fact that the cost of failure to provide for growth has been

high, the economic prosperity of millions may depend on immediate action and

investment.S

The adoption of the CNS/ATM systems, has major economic and financial

implications for the civil aviation community, incluùing the providers of air navigation

services and the airspace users. Il has been demonstrated that, in global terms, ail the

benefits flowing from the new systems far outweigb the total of the costs of its adoption.

Cost effectiveness and cost benefit studies at the State or regionallevel are essential in

orde: to further assess the economic viability of the new systems, to generate support for

implementation and to determine the impact on airspace users and service providers.

A clear international CNS/ATM systems cost recovery policy would assist States

in obtaining financing for the CNS/ATM systems implementation.6 Cost effectiveness

studies may also provide a basis for helping States to choose the most appropriate

implementation option. In particular, these studies will help States to see the benefits of

joining forces with neighbouring States, or joining in other multinational efforts to

provide communication services.7 In another. words, it is advantageous to join

Sochor, supra, General Inlroduction, note 13, al 33.

•

,
6

7

"Aerospace Induslry Ready 10 Help Imp1emenl Global Solulion"[December 1991]/CAO J. 14
aIlS.

Meredith, supra, General Inlroductions, note 9, al 46.

Rochal, supra, Chapter III, note 85, al 7.

Id.
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international or regional systems where the space segment could be leased, or its cost

shared between several States. The ground installation cost will be carried by the country

served. Il is expected that as a result of the systems' standardization and the free

competition between the service providers, the anticipated technical development, and the

greater production due to higher demand, will result in a reduction in cost for, in/er aUa,

ground segment devices. 8

As stated by the Chief of Communications Services, Transport Canada Aviation:

"[tJhe satellite Ms proven ta he a more flexible and cast-effective way for us ra distribute

our data infonnation than any te"estrial method. "9

USA legislation obliges satellite operators to pay for utilizing radio spectrum lO

in order to increase revenue. This could hamper the emerging mobile satellite services

in general, and in fact increase the cost of developing a mobile phone systems. 11 In

particular, the CNS/ATM systems' implementation may be hindered, and this cost could

laya dangerous universal precedent if other nations emulate the USA. 12

The ICAO Secretary General's paper, which was presented to the Council's 141st

Session,13 emphasized that the CNS/ATM services costs must be sensible and neither

inhibit nor discourage the use of the satellite-based safety systems. There is a need for

an equitabIe mechanism 10 recover cos15, and for providers to be held accountable for

•
•

Supra, Chapter III, note 19, al 16.0:

Supra, Chapter Il, note 313, al 2.

10 Il is thP. portion of the eleclromagnelic speclrum thal includes frequencies for cellular phones,
satellite lransmissions. AM and FM radio. television broadcasling and other users.

Il Seitz P., "Mobile Satellite Firms Brace for Speclrum Auclion Law"(July 12-18, 1993)4:27Spaee
News 1 al 1.

12 For the private enterprises which are planning to use mobile Slitellite systems phone in LEO, thal
could he a financial burden on their II1ready expensive systems.

" ICAO C·WP/9902, AppeNlix B.

131



the required level of service.'o ln the FANS Committee'slS view, the present cost

recovery method, in which aircraft operators are charged for the services provided when

passing throligh a State's FIRs, is not expected to change. Air traffic service providers

could al50 operate collectively with neighbouring States, as is presently the case in

various regions, and cost recovery systems could be amended accordingly. One State

could collect on behalf of another, a multi-State entity could be instituted, or the ICAO

itself might perform a coordinating or administrative role in cost sharing arrangements.

Although such techniques are now in place, one has to realize that national authorities

currently operate air navigation facilities and that this may not be 50 with the new

systems' implementation. That will result in an income loss to such States, and may

affect their economy.16 The purpose of this Chapter is not intended to be exhaustive,

but is meant 10 underscore the pervasive available funding for the new systems' users.

These include the airlines and service providers such as States, regional, international or

private entities in Section l, and in Section II, selected charge reimbursement scenarios

are illustrated.

Section 1: Available Methods and Sources of Financing

Traditionally, global fund markets are mainly banks, trust and insurance

companies, pension funds, venture capital, and the genera! public either through public

or private advances. Each participant has its own way of doing business. For the

purposes of this thesis it is enough 10 mention that there are severa! risks which any

" COMSAT did lower ils rate for mobile communication for digital transmissions. The COMSAT
provides mobile satellite transmissions capacity as the USA's signatory to the JNMARSAT; see,
"Comsat Trims Rate for Mobile Communication"[May 11117,1992] Space News 2S at2S.

" JetO. 'UPIU, Cbapter Il, note BO, at 88-43.

16 JCIlO FilNS(II)/Z-WP/71.
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financier will consider before financing aerospace equipment.17 International lending

institutions have also participated in financing telecommunications projects,18 and today

the need to find substantial sources of funding is massive.

There are severa! air navigation financing options, such as internal government

financing, external financing and grants from other States or international organizations

and institutions. Certainly the methods of financing the new CNS/ATM systems will vary

according to the borrower's characteristics as users or service providers. The funds

which are available to one State do not have to be available to another, and this for

various reasons, i1ller aUa, whether the funds are public or private, national or

international, and for reasons of financial risk. In practice, ICAO did recommend a user

fee as a method of financing.

A. For the Service Users

1. Equity Financing

Airlines are often able to raise capital by the offering of new equity such as stock,

either through a private or public offering of common shares. Il is an external method

of financing because the funds acquired in such a manner do come from an influx of new

investment into the company. The new common shareholders are investors who

ultimately take part in the profits or the losses. tg

17 Sucb as cash flow risk. equipmelll risk. polilical risk and hull risk and public liability; see for
details, Bunker D. H., ~ LBw of Aerospaee FtNIIICe ill CtuuuI4 (Montreal: ICASL McGiII
University, 1988) at 76jf.

" "The Missing Unie", Report on the Independent Commission for Worldwide Telecommunications
Development (The Maitland Commission Report, Geneva, ITU, 1984) at 121; see a1so, World
Bank Telecommunications Loans and Credits, December 1986.

,. Bunker, 'Ulm, note 17, at 2ff.
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2. Self-Financing Method

Cash f10w from operation or self-financing is a very attractive method of paying

for equipment purchases because it avoids interest charges incurred when borrowing from

outside sources. For airlines, self-financing could be an efficient way to finance its

avionics. However, due to traditionally low profits that have been further aggravated by

the recession and other factors,20 self-financing may be inadequate to pay for the needOO

avionics on routes which have low traffic. Even with the implementation of yield

management21 and harsh cost-cutting measures, the airlines must rely on other sources

of funding to supplement their cash f10w from operation efforts. This is where external

sources of funding will be needOO the most. This appJies mainly to LDC's airlines.

B. Sbared Available Funding for Users and Service Providers

1. Debt Financing

If equity financing is unavailable for any reason, then airlines must borrow from

financial institutions. In practice, increasing debt-equity ratios and occasional

bankruptcies have 100 to a shift towards asset-based financing in the airline industry. In

USA the debt market is large, where insurance companies and pension funds have strong

cash assets to place. Lenders do not want ta shoulder risk by lending money to a

corporation whose debt-to-equity ratio is not in proper balance. 22

20 "F1eel Renewal and Inveslmenl in Airport Infraslnlcture", ICAO A27.WP/48-EC/~7/7/89, al
2-3.

21 "Airlines Prosper Under Tighl Managemenl; Leasing Transforms Commercial Transport" [May
29,1989) AW4ST90 al 9Off.

22 Bunker, 'IIpra, note 17, al 3; sec also, Johnston D. 1., Legal Aspect. 0/ AJrcrqft Fi_
(LL.M. Tbesis, McGiII University, 1961) al 8.
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(a) Export Banks

International sales benefit from the support of debt financing by export credit

schemes. In the last three decades, the export market has created an arrangement of

official financial support by governments basically for sales to LDCs to inspire and

support worldwide trade.23 Most industrialized countries have a specifie government

department or agency, responsible for developing, promoting and financing export sales

of that nation's products.24 This method of finance could be available to airlines and

service providers.

By methods of financing such as loans, insurance and guarantee programs, the

export credit agencies attempt to assure credit to potential buyers. However, access to

external modes of financing, such as borrowing, does not constitute the only means of

finance at their disposaI. In 1988 the FANS Committee reported that on a global basis,

the new systems would not cost more than today's systems and would provide annual

savings of $5 billion. In general, the competition between developed countries in their

export credit terms have developed a multilateral effort to narrow the quantity of such

assistance, although it is still an available option for CNS/ATM systems' financing.

Hence, LXport credit is likely to remain a significant feature in financing airlines fleet.

(b) The World Bank

Loans for service providers and users could be provided by the World Bank.

Proposed Multilateral Investment Guaranty Authority (MIGA) scheme would make it

easier for LDCs by granting them better insurance against political risks. This will

improve their credit and give them better chance for foreign funding.

" Gbonaim, IUJlTD, Cbapter l, note 27, al 12Off.

lA For example, the Canadian Export Developmenl Corporation, the Export-Import Bank
(Eximbank) of USA and Japan, and the Frencb ForeilD Tnde Bank.
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(c) Commercial Banks

Commercial banks are another possible source of funds to finance the new

CNS/ATM avionics equipment on board aircraft. The commercial banks and other

financial institutions2.'l must fulfil the credit demand of businesses and retain assets that

are liquid. This should he adequate enough 10 secure the deposi1Ors' and financial

community's concerns. In managing their funds they require profit, liquidity, credit and

safety. Consequently, government-owned airlines will have difficulty borrowing; this is

the case in many LDCs, where the financial conditions of the airlines are usually weak,

and their ability to raise capital is limited. The participation of commercial banks in

financing will continue 10 he difficult unless a way can be found 10 provide guarantees

10 foreign and national banks that they will recover their investment free of any domestic

risk,26 especially in the case of financing the State's ground segment for private entities.

2. State Support

Cus10marily States are responsible for financing and implementing ATC

programs, usuaily with funds frorn their general budget, although currently the ATC in

sorne countries is provided by private agencies. Financing private ATC programs in sorne

countries will require governrnent support. This is also the case for State-owned airlines

where the States are responsible to provide for its financial needs. For exarnple in the

Russian Federation, CNS/ATM irnplernentation will he based on the State budget, 10 be

refunded frorn the air navigation user charges for air traffic services to dornestic and

international tlights.27 There are also basic sources of capital such as self-financing,

'" Such as insurance companies, trust companies, and pension funds.

26 Bradley F. W. Jr., "Financing F1eets ofthe Future: A Banker's View "(September 1986)37/111'1
1'1ruupon AvitIIioll MagarjM 15 at 15.

27 ICAO CI.SITAF/I, Prlorllits Paptr 110. 4, May 24/26, 1994, at 4.
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equity28 and extemal modes of financing. 29 Thei'e are various sources of funds

available to service providers. In an ICAO symposium of September 1991 on the future

global CNS systems it was mentioned that financing through the United Nations

Development Programme (UNDP) is an option in assisting States to finance their

programme of implementing the new CNS/ATM systems.30 However, the apparent

worldwide trend is ta let the user pay, to curtail govemment financing or subsides and

to let the ATC services be govemed by market forces.

3. The Manufacturers' Support

Traditionally manufacturers finance aerospace only when the sales are low and

competition forces them to take risks which they would normally avoid.31 The

manufacturers grant support to their customers through various means, including the

arrangement or provision of equity financing, purchase of stock options and guarantees

to financial institutions for debt financing. In this writer's opinion, the current impact of

the foreseeable competition between CNS/ATM service providers and manufacturers for

market share will force manufacturers to take a variety of financial risks which will

benefit the users, such as airlines or ATC service providers.

" Either througb a private or public offering of common sbares. This is an external melbod of
financing, althougb il differs from other sources for many reasons sucb as thal the funds are
acquired withoul any obligalion ta pay interesl or dividends; sec more details, Jobnslon, supro,
note 22, al 9; sec also, Bunker, supro, note 17, al 9.

29 /CAO A21.WP/48-EC/6-1/1/89 (Fleet Renewal and Investment in Airpon Infrastructure), al 2;
sec also, Ne1ms D. W., "Airframe Jnduslry and Markel Sbifts"[Oclober 1989) AirllM Extctllive
14 al 14ff.

'" SYM-IPIl, supro, Cbapter J, note 15, al 4.3-1ff, sec also, /CAO CAS/TAF/l Bœk,routul Paper
no. 2, on May 24-26, 1994, al 4.

" Bunker, lUPro, note 17, al 128.
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Section D: Selected Possible Charge Reimbursement Scenarios

To ensure that there is no discrimination between user States, and that prices are

based directly on the services supplied with a fair allotment between ail users in case of

service sharing with other users, charges should be determined and subject to the

guidelines established by the ICAO Council. In this writer's opinion, any of the

mechanisms selected must confirm that only those cosls related to civil aviation are

charged and that there be faimess between civil aviation charges and other civil or

military users such as air, maritime and land users. In the following, the end-user

charges, cost reimbursement, an INMARSAT type solution, registration/license fees and

Regional mechanism option, are briefly discussed.

A. End-User Charges

From the early seventies many States have adopted this method by charging the

users of their national airspace for the air navigation services they provide. ICAO

decided to support this option, in retaining the philosophy on which the Chicago

Convention, Article 15 is based. This method has the merit of facilitating the

implementation of the new systems. 32 It is based on reclaiming the total costs of the

space segment by charges based on chargeable time/conversation period, and charged to

the end-user. In one commentator's33 view the User Charges mechanism is reasonable,

and ils idea of User Charges is more global in character; the scheme will also generate

surplus funds to support further development of the systems and enhancement of ground

12 Varloud Pb., "The Fiaancing of Air Navigalion"[January/February 1987] ITA MagaDlIe 27 al
27.

!l ln his proposai the global civil avialion community bas to charge one dollar for every passenger
for the period of (l99S to 2OOS), 8CCOrding to his figures the saviog will be fifteen billion dollars
in total. Thal will allow the new systems to be in operation by the year 2010, see, A1·Ghamdi,
SUI"', Cbapter l, note 14, at 20.
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facilities. 34 However, the INMARSAT Council expressed the belief that using end-user

charges was unreasonable and very likely unworkable.3S

lATA's financial activities also inc1ude the monitoring of User Charges, the costs

to airlines of using en route navigation, and airport facilities. Il has proposed the concept

of User Charges as a feasible source of revenue to finance the new systems

implementation.

ICAO should establish the criteria for the determination of user charges. In order

to acquire a reasonable cost sharing between users, any recovery of costs for the new

CNS/ATM services should be in accordance with Article 15 of the Chicago Convention.

Also, it should be based on the principles set forth in the Statements by the lCAO Council

10 Contracting States on Charges/or Airports and Air Navigation Services. 36 States may

distinguish between users either on the basis of air navigation services furnished or

according to more common categories customarily utilized in air transport for statistica1

objeetives in economic analysis: "national/international, commercial/non-commercial,

and civil/military" .37

Airlines, as the airspace users, will benefit most by the CNS/ATM growth.

Accordingly, it is ta their benefit to assure that these charges are kept to a minimum, and

any investment is repaid with the utmost operational benefit. 38 They will also pass these

charges on to their passengers.

In this writer's view, the User Charges method could be used to repay the loans

and the cost of maintaining the systems. Furthermore, the writer suggests that States

would be the perfeet agents to colleet User Charges from airlines as users, and pay the

service provider such as UK performing in DEN/ICE financing administration. This

'" Id•

•, INMARSAT Coundl/14/33, 1.11 3; Coundl/14/SRIFina\, 1.1146.

•6 ICAO Doc. 9082.

" Varloud, supra, note 32, al 30.

" Saunders, supra, Chapter Il, note 29, al 110.
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method will ease the airlines' and service providers' tasks. ICAO should ensure that User

Charges are cost-justified and equitably applied.

B. Cost Reimbursement

This methoci of recovering service costs is carried out by yearly charges levied

by the suitable national or international bodies who decide whether and how much end

users will pay. Under this scenario the service providers could institute an arrangement

with ICAO such as in the DEN/ICE scheme39 for the new CNS/ATN systems' services;

ICAO member States, acting under the auspices of ICAO, jointly declare their

willingness to meet the costs involved in providing such services. Acceptable institutional

arrangements could be formulated.

The variation of this scenario would be to apportion cost, in the form of imposed

space segment charges, amongst ail member States, in percentage, to their actual use of

the service. In this writer's view, this method has the advantage of being simple and

inexpensive 10 administer, and makes the implicit assumption that aState's obligations

will be under the supervision of ICAO. This will prohibit any discrimination or abuse

of the charges for unjustified reasons.

C. INMARSAT Type Solution

INMARSAT is financed by its Signatories' capital contributions as investment

shares..c Every Signatory that has an investment share is now determined annually, or

when a new member joins the Organization, or when there is withdrawal or termination

of membership of a Signatory in accordance with article V(5)(a)(b)(c) of the Operating

Agreement. The investment shares are reca\culated on the basis of the previous year's

use of the Organization space segment. The rate ofcompensation is to be fixed according

to world market costs, considering the investment risk factor. The purpose of utilization

,. There are ·Usu Charges· since 1983 and Slates pay only for the ·surplus·.

.. INMARSAT Operating Agreement, supm, Chapter Il, note 33, Article m.
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charges is to earn sufficient revenue from user charges to cover the organization's

operational expenses, including the repayment and compensation for use of capital, as

the Council considers appropriate, according to the Convention and the Operating

Agreement. INMARSAT has to operate on a sound economic and financial basis in order

to recover its operating costs and the cost of new satellites; it is not for profit but it must

acquire adequate revenues to cover its costs and to repay debts.41 Ali Signatories are

charged the same rate for the same type of utilization.42 Non-Signatories are charged

on an equal basis as the Signatories at the rate for each type of use.43 Although the

Council cao set different rates for non-Signatories. The precedent set by the INMARSAT

type solution is one where users are charged and the profits distributed to the State where

the transmission originates.

It is a model of what global cooperation cao accomplish when political will exists.

This way provider States would get their money. It should be kept in mind that

INMARSAT income goes to the Signatories' communication services and not party

States. Furthermore, an INTELSAT type mechanism might also provide a good model

for income distribution.

D. Regional Mechanism Option

This is a feasible choice and cao be established through regional organizations and

agencies such as ASECNA,44 COCESNA41 and EUROCONTROL,46 For example,

EUROCONTROL, on behalf of its member States, collects service charges for

redistribution to its members. The method, in place since 1971, is based on a standard

41 /CAO FANS/J-WP/J, 3.3 and 3.5.

42 INMARSAT Convenlion, supra, Cbapter II, note 32, Article 19(2).

43 Ibid., Article 19(3).

" Supra, Cbapter II, al P. 50.

45 Supra, Cbapter II, al P. SI.

.. Supra, Cbapter II, at P. 53.
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unit rate caIculated on the basis of aircraft weight and the distance it flies through the

organization's responsibility zone. This technique was not favoured by the dominant

European or USA airlines operating wide-bodied aireraft. A new technique based on the

distance and time an aircraft needs to cross a controlled airspace (distance offlight) and

the final charge structure will he in place in the year 2000.47 That option, if combined

with the ICAü mechanism in the current DEN/ICE Agreement, could he an alternative

highly cost-effective mechanism.

E. RegistrationlLiœnse Fees

License fees are a method for reclaiming expenses from users in the form of

yearly registration fees payable for each actual service offered by the providers. Il may

be appropriate for airline owners/operators to pay an annual user fee. That yearly fee

could he paid by the airline's owner which may be its State, or through the appropriate

national bodies in charge, such as civil aviation authorities, in the case of a State-owned

airlines, or by the airline itself. Il could ultimately be paid by the actuaI operator as a

consequence of the lease, charter or interchange of aircraft. This method was used by

INMARSAT for its search and rescue satellite system, and its Council expressed the view

that this method was not practicable.48 The Director General of INMARSAT regarded

this proposai as neither practicable nor desirable. 49

" Tigner B., "Euroconlrol Mulls Air Traffic Conlrol Hike"[Oclober 4-10, 1993] CommerciDJ
JtI'iDtioIl N~ws 6 al 6.

•, INMMlSJtT Cowu:U /14/SRlFINJtL, al 45.

•• INMMlSJtT Coulldl/14/33, al 4.
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Concluding Remarks

The CNS/ATM systems demand massive investment, and the availability of

investment funds from internal and governmental sources is finite. The air transport

industry will also have to look for external sources of finance in an environment of

reduced global credit as a result of other demands for financing. Certain problems will

be confronted in various LDCs as a consequence of national economic situations, and the

LDCs' ability to deal with foreign currency commitments. Access to loans and their costs

are problematic for LDCs carriers as State-owned airlines, or to States themselves.

While financial support for such projects through bilateraI or multilateraI financing

agencies is important for ground equipment, countries should allempt to pay part of the

funds required themselves through the government budget, which is derived from taxes

and duties. Furthermore, the capital investment needed for equipment and maintenance

of the new CNS/ATM systems will continue to be the responsibility of States, service

providers and airspace users. Il is customary to charge aircraft operators for services

furnished when they pass through a State's airspace in order to recover the air navigation

facilities' operating costs. Nothing in the ICAO CNS/ATM systems concept changes the

technique of FIRs, nor does it demand changes in revenue collection systems. It is in the

hands of ATC service' providers to collect their charges.

The User Charge rnechanism, in this writer's opinion, must be supervised if it is

chosen as the preferred form of reimbllrsement. This could be done by ICAO continuing

its supervision by setting standards, guidelines, principles and other requirements which

are to be observed in the Service Agreements between the providers and users. ICAO and

other user communities could assess costs to States by an equitable usage formula, and

the States would recover those charges using established means such as route charges for

services to aviation, and perhaps licence fees for other users.

In this writer's view, the advantages of the ICAO CNS/ATM systems will count

on, inter aUa, the political desire of States to invest in ground infrastructure, to

implement global standards, to change operating procedures and above all, to develop a

timely payback system for investors. The implementation of the new CNS/ATM systems
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will eventually open major eeonomic and social adv3lltages to the world's eeonomy, and

significant financial and operational savings for the airlines. This writer a1so believes that

the full advantage of the eNS/ATM systems will only be accomplished through their

complete implementation at the global level; and the elimination of the costs of existing

systems and related equipment which could be a major saving for providers and users.
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Part III

The Legal Obstacles and the Institutional
Aspects



Chapter V:

Introduction

Aeronautical Air-Ground Salety and Non-Salety

Communkations and their Legal Problems

In the early years, before radios in aircraft were common, communication was

Iimited to pilots' ground telephone caUs to their destination airports, checking on the

weather. As the number of air routes increased, the need became critica1 for reliable

communication between ground and air. With the establishment of coast-to-coast air

transport routes, long-distancc communication was needed, and the only answer was

radio. Radio proved to be invaluable in the scheduling and routing of f1ights.1 As early

as 1919, the Europeans developed the fust operational air-ground radiotelephone voice

system for passenger air transport between London and Paris. That early system was

Iimited in range and impractica1 for the state-of-the-art aircraft of the late 1920s.2

Currently this type ofcommunication is provided through terrestrial systems, functioning

mainly in the VHF and HF bands.

Advances in mobile satellite serviœ is increasing at a dramatic rate. 3 The

politica1 events in Europe, and t11e former Soviet Union, and economic evolution in Asia

and Latin America are generating modern markets for satellite communication.· New

satellite communication provide direct links for voiceldata to and from aircraft on a

global basis.5 Commercial airlines are looking for new ways to attract business, such as

,
,

•

5

Th, AR/Ne Story, .upra, Chapter n, nott 17, a15ff.

Id.

Rothblar.: M. A., "New Sattllitt Tecbnology, Allocation of Global Resources, and the
Intenlluional Telecommunication Union"(1985)24:37 ColumbiIJ J. 1'TrmI1IIIIio1Ull L. 37 al 45.

Lawler A., "PolilicaJ, Economie Changes Draw New Markets"[January 271February 2, lm]
SptIU N,w. 6 al 6.

Stuart A. & Woodfine R., "Skyphone Aeronautical Sattllite Communications"[lm] World
A,ra.ptIU T,e1JlU)~1Y 167 al 167; "Aeronaulical Sattllitt Communications Takes Off'!
(IXI1991)58 T,/lcommullk4tioll J. 649 al 949.
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offering better facilities, state of the art services and air-ground passenger

communication.6 There are likely to be some legal obstacles in the introduction of the

air-ground non-safety communication. This could create fundamental barriers in the

implementation and growth of the new CNSIATM systems. Therefore, it is important to

identify these obstacles and find a solution.

In 1988 the FANS Committee recommended that the ICAO study the impact of

Article 30(a)(b) of the Chicago Convention on non-safety communication.7 It

recommended that the legal aspects of air-ground communication be included as a

priority subject in the work programme of the ICAO Legal Committee. At the 27th8 and

28th9 Session of the Legal Committee, and pursuant to Rule 17 of the Rules of

Procedure of the Legal Committee, the Chairman appointed a Rapporteur to study this

subject. Below in Section l, we will analyze the aeronauticai air-ground communication,

in Section n, their legal aspects and in Section III, wc will examine the practicai legal

solutions for non-safety communication.

Section 1: Aeronautical Air-Ground Communication

Until recently, the use of on-board phones was rare. Nowadays, as satellite

communication increasingly becomes routine in the airline industry, it is a well-known

feature in the passenger cabin.

The principal users of air-ground communic:.ltion are likely to be corporate

aircraft operators and generai aviation. Aeronauticai communication would be offered on

a domestic, regional or global basis, or a combination of these schemes. This would

provide air-ground, ground-air, air-air communication, and would fumish voice,

6

7

•

Guest, lUIra, Cbapter D, note 14, al 164.

/CA.O FANS/3-WP/III, recommendation 6/1 "Enabling of Non-Safely Air·Ground
Communications on a Global Basis", al 6-4•

/CA.O Doc. 9556 - Le/187. Agenda Item 6.

• /CAO Doc., 'UIra, Oenen! Introduction, note 23, Allenda Item 4.
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facsimile and data communication for the airline crew, the passengers and air traffic

services. IO In the following, the accessible assets for the flight crew and airline

passengers, the satellite communication need for airlines, the airlines passengers and for

the air traffic services, then the forecast developments will he examine.

A. The Accessible Assets

1. For F1ight Crew

As previously pointed OUI, Il the aircraft operational communication and the air

traffic services phone communication using the HF or VHF networks, has ils

shortcomings. With the introduction of the current teehnology, specifically data links,

which offer greater efficiency, it is possible to meet the present demand. However, the

suitable frequencies within the electromagnetic spectrum represent a finite natural

resource, and their allocations must he subjecl 10 international control.

2. For AirHne Passengers

For the public correspondence for aircraft, the estimated total need of frequencies

is a spectrum of 10 MHz, to he allocated on a global basis to foster coordination hetween

systems and 10 decrease the cosl of equipment. The L-band is now used for this service

by the USA and Japan. The introduction of a global public correspondence system on

board aircrafl also competes, from a spectrum point of view, with the more complex

LED communication.12

,. Guesl, '"pra, Cbapter Il, note 14, al 165.

II Supra, Cbapter l, al P. 29ff.

12 "WARC-I992, Spectrum Allocation Conference"(lWI992)59Tekeommulllaltioll J. 107al 109.
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B. The Needs

Satellite communication will not only help in achieving safer and more economica1

operation of an aircraft, but it will also provide additional service and convenience to the

passengers, and will decrease the workload of bath the airline and the ATSY

1. For Airlines

The primary purpose of aircraft operational communication for airlines is to

improve flight regularlty. The airlines are also looking to enhance commercial service

on their flights, by changing passenger flight bookings and providing other en rOUie

services. These needs can be handled with greater efficiency by data transfer than by

verbal communication. Additionally, more reliable and timely data will enhance

maintenance and solve mechanica1 problems which will then be recognized before they

become critica1 or costly.

2. For Airline Passengers

Passenger communication, which are ca1led non-sa/ety communication or public

communication, is the latest in airline equipment. Passengers will be in touch with their

ground base at all times during a flight by using voice, fax and electronic mail, etc., for

private correspondence, arranging subsequent travel and accommodation, as weil as other

matters. 14 Technology exists for the whole range of inflight communication services

such as facsimile, and personal computer link-up with ground-based computer systems;

this will allow for a host of services such as real-time flight confirmation, hotel booking,

airport transfers and car rentaIs, even the latest stock market quotes will he available.11

" Ryan F., "Satellite Communications on Aircraft - An II1ustrative Future Scenario"(June 1987)6
IFALPA Quotterl, Rel'itw 8 at 12.

1. "First Airline Passenger Pbone CaUs Via lomarsat"[December 1989] 7'M ColltrolUr 19 at 19.

" Tay C., "Satellite Communications - Pleasing the Passenlers" (Address ta the lomanat
Worldwide Aeronautical Satellite Communications Conference, Montreal, 13-15 July, 1992).
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3. For Air Traff"1C Services

Since each State is responsible ID assure aircraft safety in its air flight zone, the

need for reliable communication between the ATC and the aircraft is self evident. 16 An

ACAS is now being developed which will indicate to the pilot the proximity of adjacent

traffic and caution him against making any manoeuvres which would conflict with that

traffic, or advise him to take collision avoidance measures. 17

c. The Forecast Developments

1. Frequency Assignment

The universal problem of frequencies for aeronautical operational communication

is a recurring one which reflects the shortage of frequencies as weIl as the competition

among all mobile frequency users such as land, maritime and aeronautical, for the limited

spectrum available. The frequencies are needed 10 enable aircraft operating entities to

meet the obligations prescribed in ICAO Annex 6, Part 1.18 Customarily, frequencies

have been reserved by the ITU to aeronautical communication on an exclusive basis.19

This allowed ICAO ID plan the utilization of these frequency bands for the greatest

operational benefit and flexibility; this action can be justified since aircraft operate in a

dangerous milieu, and communication is directly involved with flight safety which

facilitate safe flight and enable the control of separation between aircraft in flight to be

maintained at a safe and expedient level. The aviation community failed to utilize the

frequencies allocated to it two decades ago because of the heavy capital investment

'6 ln order 10 DOW the aircraft position, and 10 give their instructions or authorization, if required.

17 Leonard D., "European ATC Requiremcnts"(June 1990)18IFALPA Quantrl] RtllÙW 10 atll.

Il Specification wbicb will ensure a level of safety above a prescribed minimum in similar
operations throu,bout the world; sec, A,III1tX 6. "Operation ofAircraft" Pan 1 - Il1ltrnalional
Commm:iai Air Tran.spon - Aeroplanes. 5th td., July 1990; 10 the Cbicago Convcntion.

,. The unly unuslli spectrum at L-band (1545-1559 MHz and 1645.5-1660.5 MHz) bas been
a1located 10 the A.MS"R"S.
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required ta launch its civil dedicated satellite system.20 The FANS Committee concluded

that these high costs could be avoided if the aviation community shared satellites with

other users, like land and/or maritime satellite systems;21 although this does not mean

that aviation was willing to share frequencies.22 The assurance of availability of radio

frequencies is an essential prerequisite for the timely and cost-beneficial implementation

of the new CNS/ATM systems concept.

ICAO, at the 28th Session of the Assembly in October 1992, recommended to the

Council that it should invite the Assembly to adopt a Resolution2J which reflected the

recommendation of the legal committee. This was that ICAO member States should

insure that the non-safety related air-ground radio transmissions be allowed, subject to

conditions which include compliance with licensing, frequency and other operating and

technical constraints.24 There are no frequencies specifically allocated to aeronautical

non-safety communication. The most favourable solution is for passenger communication

to be carried on frequencies reserved for land and maritime mobile services. This writer

favours this solution.25 The frequency bands available for AMS"R"S were reduced in

the 1987-WARC, and according to the FANS committee what remains is not enough for

AMS"R"S requirements. 26 Any reduction of the AMS"R"S frequencies will make it

more difficult to ensure airline safety. The AMS"R"S possibility for frequency

coordination have been referred to the ICAO Aeronautical Mobile Communication Panel

(AMCP) which is responsible for promoting the draft SARPs for the AMSS. While it is

acknowledged that this matter is within the !TU field, ICAO should be directly involved

'" That was the AEROSAT project of the 1970s.

21 King K., "Figbting for Frequencies"(June 1987)26:2 The Colllrolkr 31 at 31.

22 /tifru, Cbapter VII, at P. 273.

2:J ICAO Doc., supru, Generallnlroduclion, note 23, at 4-5.

2A Van Dam R. D., "Internalional Civil Avialion Organization"(1993)XVIII:1 AASL 408 al 418.

"" /tifru, Cbapter VII, al P. 277.

26 /CAO Doc. 9524, FANS/4, 2.3.3.1.1.
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in any decisions which could be made by the !TU in order to maintain and safeguard the

flight safety as much as possible.27

2. The Future Renefits Concept

In the future, the AMSS should overcome the limitations of today's

communication system,28 and furnish global communication and surveillance coverage.

Furthermore, the AMSS will eventually provide severa! service categories such as

Aeronalltical Operational Control (AOC) and ATC, and for the non-safety services such

as Aeronautical Administrative Communication (AAC) and Aeronautical Public

Correspondence (APC). Il is foreseeable that the AMSS will allow direct digital data

exchange between air and ground which should increase air trafflc services capacity and

enhance airspace utilization. The star! of the Automatic Dependent Surveillance (AOS),

SSR and direct pilot-controller data link communication in the high density continental

areas will ultimately permit the integrity of the navigational system to be monitored,

increase the ability to track aircraft, etc. 29

To conclude, the movement towards using satellite communication for

aeronautical safety is being achieved through the ICAO Aeronautical Mobile Satellite

Service Panel's (AMSSP) guidance material and ils SARPs. This panel has confirmed

the system defined in the ARINC Characteristic 741 and the INMARSAT System

Definition Manual which, il is anticipated, will be continuously modified as SARPs

develop.

17 ICAO Doc., ,upra, Chapler Il, nole 6, al 4-3.

21 Supra, Chapler l, al P. 32jf.

.. ICJlO FANS 1112·WPI70, al 2jf.
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Section fi: Legal Considerations

A. For General Mobile Communication

Mobile communication is the most diverse and rapidly changing segment of the

telecommunication industry. They are also becoming increasingly important in

business,3D search and rescue, and recreation. Global mobile communication· and

navigation services for maritime, aeronautical and land mobile platforms are most

effectively served using satellite transponders.'1 The annual revenue from fixed and

mobile satellite services in the USA for example, jumped to almost $1.5 billion in 1992,

an increase of 25 percent over 1991 and is likely to he $3 billion by 1995.'2 From a

legal point of view, mobile communication does not differ substantially from point-to

point satellite communication. They are governed by the national and international

regulations that control the transmission and reception of radio signals. Generally

speaking, they must comply with the limits prescribed for man's activities in space.

Although for the purpose of this thesis it is adequate to state that there are sorne

differences: inter alia, it is essential to allocate certain frequencies to them, and sorne

institutional solutions must he developed. At the 1987-WARC, separate allocations were

made for land, maritime and aeronautical mobile satellite services. Although each State

is sovereign in creating domestic assignments and to permit non-complying uses of the

spectrum, each must ensure that this does not generate harmful interference to other

users."

30 Kaiser S. A., "Will the WARC'92 Threaten ICAO's Future Air Navigation Systems?" (1992)
XVII: 1 Air L. 17 at 17.

li Beach M. A., Mattos P. G. & Cbau M., "Integrated Communicatior.s and Navigation
Tenninal"(January 1991)44:1 J. Navigation 67 at 67; see also, Thomas J. D., "The Stru~gle of
LMSS 1982-1990: International Aspects of Land Mobile-Satellite Service"(II199I)S8
TeltcommuniCllJion J. 40 at 4Off. .

32 Seitz P., "Sbort, Sbarp Increase in Launch Activity Expected in 1995"[Marcb IS/2I, 1993]
Spaee News 18 at 18.

" Smith M. L., "Events of Interest: Mobile Satellite Communications· Issues for the 1990's"
(1990)18:2 J. Spaee L. 147 at 149.
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• The telephone mobile services will face serious regulatory and financial obstacles

in the future. The critical difficulty will he the demand for more frequencies to allow for

more users.34 The 1992-WARC success was the first major step in a long path leading

to global mobile telephone services in the 1990s. Mobile communication will be an

economic boom for satellite telecommunications.3l

B. For Aeronautical Safety and Non-Safety Communications

In the use of satellite communication by aviation there are two types of

communication: one is for safety and the usual aircraft operations, and this is known as

safety communicarion; and the second can he called air passenger communication or non

safety communicarion. The access to public networks was always obtainable through

conventional communication networks, which are now complemented by point-to-point

satellite communication systems. With regard to maritime communication, one of the

INMARSAT aims in Convention Article 3(1) is to provide "...maritime public

correspondence services and radiodeterminarion capabilities." INMARSAT users have

access to various types of communication, like telephone, telex and data transmission,

inter alia, conceming aeronautical communication, the INMARSAT Convention's

amendments36 authorized the Organization to fumish such services as mentioned above

to airline passengers.

The safety air-ground communication from on board aircraft in flight does not

raise any legal problems when made according to the appropriate ICAü SARPs,

specifically those set forth in Annex lOto the Chicago ConventionY Also, non-safety

'" The communication providers will Nn out of accessible L-band frequency, and will require S
band frequency to increase service, althougb it will not he available until 2005, as was decided
in the 1992-WARC; see, Seitz, supra, Cbapter li, note 254, at 8.

" Commentary, "Small Satellite, Big Victory"[Marcb 9/15, 1992] Spaee News 14 at 14.

36 Supra, Cbapter III, at P. 119.0:

" AlIlIU 10, "AerONJUlical Telecommunications", vol. l, Part 1 - Equipment and Systems; Part II·
Radio Frequencies, 4th ~., 1985; ta the Chicago Conventions.
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air-ground communication from âircraft over territory not subject to the sovereignty of

any State, or from aircraft in flight in the sovereign airspace of the State of Registry of

that aircraft (or the StaJe of the operaJor in tenns of Anic1e 83 bis of the Chicago

Convention when it enters into force), have not 100 to any legal problems. However, the

non-safety' air-ground communication from on board aircraft in flight over a territory of

a foreign State can indeed lead to legal problems. The existing customary international

law, the codifiOO international law and the general trends of the various national legal

systems must he taken into consideration in this case.

The general internationallaw recognized in Article 1 of the Chicago Convention

stipulates that ail States have complete and exclusive sovereignty over their airspace. That

principle is also acknowlOOgOO in the Preamble of the ITU Constitution,38 in that each

State has the exclusive right to regulate its domestic telecommunication, meaning that

there is no freedom in this field to allow anyone within the sovereign territory of aState

to operate any means of telecommunication. States retaining complete and exclusive

sovereignty in the field of telecommunication, as discussed later, are for economic and

security reasons. This rule of law is restated in Article 30 of the Chicago Convention.

In Article 30(a) first sentence states:

"[aJircraft ofeach contracting StaJe may. in or over the territory ofother
contracting StaJes. carry radio transmitting apparaJus only ifa license to
install and operaJe such apparaJus has been issued by the appropriate
authorities of the StaJe in which the aircraft is registered. "

A literai interpretation is that there is a need for a licence from the appropriate

authorities to operate radio equipment. Although that licence does not necessarily deai

" Adopted at Nairobi in 1982, with Annexes 1and II, opened for signature on November 6, 1982;
entered into force on .anuary 1, 1984, BGBI. 1985 II at 433 [hereinafter Nairohi Convention).
'Ibis Convention replaces the Malaga-Torremolinos Convention of 1973, T.I.A.S. 8572; the Nice
P1enipotentiary Conference of 1989 decided 10 separate the Nairobi Convention into IWo legal
documents, one is the International Telecommunication Constitutions and the International
Telecommunication Convention. Final Acts of the Additional Plenipotentiary Conference,
Geneva, 1992. Constitution and Conventir.n of the International Telecommunication Union,
GtMVG: ITU, 1992. Entered into force on 1 July 1994 [hereinafter ITU Constitution and/or
ITU Convention].
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with actual use of the radio transmissions,39 it is covered by the second sentence of the

same Article which states: "[tJhe use of radio transmitting apparatus in the territory of

the eontracting State whose territory is jlown over shall be in aceordance with the

regulations preseribed by that State. " This indicates that the actual transmission must be

earried out in accordance with the regulation determined by the State overflown.

Therefore, any limitations, conditions, or prohibitions of the national authority must be

respected. These restrictions in Article 30(a) which are laid down by the State which is

overflown may hamper the aeronautica1 communication growth for purposes other than

those specifica1ly needed for aeronautica1 mobile safety services.4O Article 30, paragraph

(b) states:

"[rJadio transmitting apparatus may be used only by members ofthejlight
erew who are provided with a special/ieense for the purpose, issued by
the appropriate authorities ofthe State in whieh the aireraft is registered. "

ICAO contracting States, according to this paragraph, may prever.t persans other

than licensed crew members, specifica1ly aircraft passengers, from making radio

transmissions via either existing terrestrial systems or satellite aeronautica1 mobile public

correspondence facilities.

As M. Milde'l has stated, such interpretation is not rational. On the other hand,

and according to the Vienna Convention on the Law of Treaties'2 Article 31(1), the

interpretation of the treaty should be earried out in light of its object and purpose, in

other words in a purposeful manner.

,. Poonoosamy V., "Report of the Rapporteur on the Legal Aspects of the Global Air-Ground
Communications", ICAO LCI2&-WPI4-I, at 4.

.. Bourely M., "Legal Problems: Posed by Satellite Communications with Mobiles"(1989)32 Collo.
L. Outer Spau 206 at 211.

" Milde M., "Legal Aspects of the Global Air-Ground Communication" in Baccelli G. R., et/.,
Ubfr Amkorum. HOlIIJurlfl' Nkolss Mateesseo Matte (paris: Editions A. Pedone, 1989)214
al 220.

'2 ViellllD Collvelltioll 011 the Low of TreaJies,' UNGAOR. A/CONF. 39111IAlld. 2. Opened for
Signature 23 May 1969; entered ioto force 27 January 1980 [hereinaCter Vienna Convention].
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As stated in the Preamble of the Chicago Convention. contracting States:

ft •• • agreed on cenain principles and arrangements in order thal international civil

aviation may be developed in a safe and orderly manner... . ft Also, the aims and

objectives of ICAO. as in Article 44(h)(i). are to advance the safety of worldwide

aviation and foster global civil aviation. Sorne views43 state that non-safety

communication does not require any specific technicaI skill. Airborne telephone users,

such as cabin staff and passengers. are not required to select frequencies when using fully

automated communication facilities. Additionally, the radio-telephone system itself will

still continue to be under the control of a crew member or an automatic airborne control

unit. Consequently, Article 30(a)(b) of the Chicago Convention does not represent any

Jegal obstacle to the implementation of non-safety communication services, or with the

radio regulations of the State overflown. This is completely justified and supported by

Article 44 of the ITU Radio Regulations no. 3393 and 3394 which authorize the use by

anybody of radio telephones on board aircraft and aircraft earth stations. provided the

station itself is managed by a Iicensed operator.44 As stated in the rapporteur's report4!

to the ICAO Legal Committee. the relevant provisions of the Chicago Convention,

particularly Article 30 regarding aircraft radio transmission. is intended to insure that

international aviation operations are performed safely. and ought not to be an obstacle

to developments which could threaten the safe operations of such services. The problem

can be settIed by teleologicaI interpretation and there is no need for any new legal

instrument or fol' modifying Article 30 of the Chicago Convention.46 The 28th

Session47 of the ICAO Legal Committee recommended:

43 Poonoosa1DY, supro. note 39, at 5; see a1so, Stoffel W., Legal Aspects ofAeTOIIQutiaIJ Mobllt
SateUile Servit:es (LL.M. Thesis, McGilI University, 1992) [unpublished) at 78ff.

.. Milde, supro, note 41, at 220.

" Poonoosamy, s;,pro, note 39, at 6.

.. Gu1dimann W. & Kaiser S., FutuTt Air Navigalion Systems: LegoJ. lUId Institutional Aspects
(The Netherlands: K1uwer Academic Publishers, 1993) at 222.

" ICAO Doc., 'U/ii.... General Introduction, note 23.
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"i. tha! nolhing in Article 30(b) of the Chicago Convention shall be
taJœn ta preclude the use by unlicensed persans of the radio
transmitting appararus installed upon an aircraft where tha! use is
for non-safery related air-ground radio transmissions;

ii. tha! all Member States shauld ensure tha! such use of such
apparatus shall not be prohibited in their airspace; and

iii. tha! such use ofsuch appararus shall be subject la the conditions
set OUI in the ATI1leX herelo. "

If the verdict concerning Article 30 of the Chicago Convention stands the basic

legal barriers to implementing private correspondence services persists. In practice

INMARSAT dealt with a comparable problem with the use of INMARSAT ship earth

stations within the territorial sea and portS. 48 As pointed out by M. Milde:49 "[t]he

INMARSAT summary confirms tha! there is no a priori jreedom ta operate radio

transmitters in the sovereign territory ofa foreign State. " The solution to this problem

came about in October 1985 when a multilateral agreement was concluded in the

INMARSAT framework,so which authorizes maritime mobile-satellite operations which

are subject to ITU radio regulations in the territorial seas and ports of contracting States.

Although it is not yet in force,sl as expressed further by M. Milde:s2 "... lhe present

slate of law would require a similar arrangement ta enable non-safery air-ground radio

transmission from aircraft in flighr over the sovereign territory of a foreign State."

Consequently, this writer does not agree with the resolution that bas been

developed by the ICAO Legal Committee because it settles the problem by avoiding the

fact that the current legal regime of telecommunication, as aIready pointed out, is based

.. They do bave the same lega1 status as sovereign airspace, and any radio transmissions from the
territorial sea or from ports initiating from sbip eartb stations wou1d be govemed by the same
rules and limitations as transmissions from an aircraft overflowing in foreign territory.

.. Milde, supm, note 41, at 221.

'" International Agreement on the Use on INMARSAT Sbip Earth Stations Within the Territorial
Sea and Ports of 1985. Adopted by INMARSAT Assembly 4th Session on OCtober 1985, entered
into force on September 12, 1993.

" . "Comments of the Director General of INMARSAT" , /CAO LCI2lJ.WPI4-J, at 3.

5l Milde, supm, note 41, at 222.
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on the principle of absolute and complete sovereignty of States to regulate their domestic

telecommunication services.53 Furthermore, that resolution is not legally binding on

ICAO contracting States. As a result, this writer believes that the situation will continue

to inhibit implement.ation of the growth ofaeronautical satellite communication generally,

and the public com:spondence specifically. This will continue unless there is a binding

legal instrument to permit such service and create unity in dealing with the airbome

public correspondence.

Section ID: Non-Safety Commuillcation: Practical Legal Solutions

A. Overview

In view of the previous analysis of the non-safety aeronautical communication in

foreign airspace, a legal solution is required to permit the introduction of such

communication on a worldwide basis. As previously pointed out and explained by M.

Milde,54 any legal solution to the above problem must take into account that the

majority of States do not anticipate relinquishing domestic communication from their

sovereignty. This is because ICAO's member States are concemed not only with security

within their sovereign domain, but aIso with the economic reality thal resuits from

retaining the financial benefits of the commercial communication. Therefore, any planned

answer must consider that every r.ountry regards communication introduced in their

territory to be a prerogative of the local authority. The solution must also ensure the

absolute priority of communication related to the flight safety in accordance with

priorities set out in the !TU Radio Regulations Article 51.55 We will examine the

bilateral, unilateral and multilateral actions, also the possible amendment to the Chicago

53 However, this is subject ta various views; see more, l'lira, Cbapter VI, al P. 176.

54 Milde M., "Legal Aspects of Future Navigalion Systems"(1987)XlI ..u5L 87 a19S.

5S l'lira, Chapter VII, al P. 277ff.
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Convention, as potential answers which were suggested by the ICAü Secretariat and

discussed by the 27th Sessionl6 of the ICAü Legal Committee.

B. The Practical Solutions

1. Bilateral Action

ln practice, ICAü has successfully adopted effective model clauses such as in

1986 concerning aviation security, which has already been included in a number of

bilaterai agreements.57 This writer favours the idea of inserting a model clause, to be

drafted by the ICAü Secretariat, and to he submitted for the next Assembly meeting for

approval. ï ."s can then he inc1uded in all the bilaterai service agreements between any

service providers and user States. The advantage of such an approach is that il can be

done much more rapidly since the time consuming multilaterai drafting and ratification

process can he avoided. A model clause is attractive because it promotes uniformity and

expediency. It also provides for a faster and more flexible implementation. In addition,

this will create unity in solving the matter, and may ease the tension of the LDCs

concerning il. The rapporteur ta the ICAü Legal Committee suggested an acceptable

model clause.'8 That solution is acceptable because of the fast and effective results;

however, this writer is concerned that this solution migh: require a time consuming

process ta become effective on a large scale. The United Kingdom in its paper addressed

to the 28th Session of the ICAü Legal Committeel9 did not endorse this solution

56 [CAO Doc.. .upro, note 8. Agenda Item 6 (Legal Aspects of the Global Air-Ground
Communications) .

., For example, Air Transport Agreemelll betwun Saudi Arabia and USA (Jeddah, 1993); [CAO
Rlg. M. 3868; Agreemelll for Air Suvices berween Jordan and Japan (Amman, 1994), lCAO
Rlg. M. 3883; Agreemelll for Air Transport between Maico and Malaysia (Kuala Lumpur,
1992), lC....O Rlg. M. 3884.; see Appendix to the Resolution, ICAO Doc. 9486 -C/I09S, C 
Min. 118/17; see also, Thaker J. S., "Model Clause on Aviation Security for Bilateral Air
Transport Agreements"(I992)XVII:II A.A.SL at 403.

" Poonoosamy.supm, note 39, Annex on (Draft Model Clause on Public Correspondence) at 11.

" lC....O LC/28-WP/4-4.
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because, in its view, it would require a long time before such a solution could be

incorporated into ail of the ICAO contracting States' bilateral agreements.

2. unUaterai Action

Unilateral acts of States in relation to air transport are those acts which create the

rights and obligations of States in their juridical relationships with other subjects of

international law. Acts and conduct of governments may not be aimed towards the

fonnation of agreements that create legal consequences in any way. The fonnation of

customary rules and the law of recognition are two of the more obvious categories

concerned with the unilateral acts of States. AState may show a clear intention to accept

obligations vis-à-vis specific other States by a public statement which is not a proposition,

or dependent on mutual undertakings from the State interested.60

This solution is acceptable because the States could unilaterally authorize non

safety communication under specified condition, either to aircraft of ail States or on the

basis of reciprocity. The model clause for bilateral action could also be used as a basis

for unilateral action. As has been asserted, the advantage of this action is the

achievement of fast and effective results;61 although this writer supports this view, he

is still concerned that in some States this solution could be a time consuming process

because of the long and complicated procedures to be followed in order to change or

modify the national legislations.

3. Multilateral Action

In one commentator's view62 the only answer to this contentious problem is to

conclude a multilateral convention in arder to achieve a worldwide solution for air

services to prevail over national concerns. ICAO has a very impressive tradition with

<10 Brownlie I., Prlnciplts ofPublk InltmtlliolUll Law, 4td. (USA: Oxford Universily Press, 1990)
al 637jf.

" Milde, supm, Dote 41, al 224.

62 Beurel)', ,upm, Dote 40, al 211.
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regards ta the drafting and adoption of international agreements dealing with ail kinds of

issues relating ta civil aviation.

Nevertheless, this solution does not seem ta promise quick success63 because it

requires considerable preparatary work and time. Therefore, it has been dismissed by the

ICAO Legal Committee.64 Although, as INMARSAT presents in its paper to the 28th

Session of the ICAO Legal Committee, this solution could be considered appropriate as

a long-term solution.65

4. Amendment of the Chicago Convention

Amendment to a multilateral instrument of nearly global character is becoming

m"re and more complex in practice, notwithstanding that adaptation to political,

economic, and technological events has consistently required arnendments to the Chicago

Convention. 66 The Convention could be arnended in order to remove any existing

obstacles ta such type of communication, or to expressly authorize them. This action is

neither realistic nor effective because the procedures for adopting an arnendment and for

its entry inta force are governed by the international law of treaties in general, and

specifically by Article '4 of the Chicago Convention. Since any arnendment requires that

two-thirds of ail contracting States ratify the amendment before it cao come into force,

it is a very difficult and rather uncertain procedure, and most importantly it cao frostrate

rapid action because it is a complex and time consuming process. The continued increase

in the number of contracting States will simply exacerbate the problem.67

6l AF. the INMARSAT Sbip Barth Stations within the Territorial Sea and Ports Agreement, supra,
nole 50.

'" ICAO Doc., supra, General Introduction, nole 23, at 4-2.

li> ICAO LC/2&-WPl4-3, at 3.

06 Milde M., "Cbicago Convention - 45 Years Laler: A Nole on Amendments"(1989) XIV AASL
203 at 204.

51 Van Dam R. D., "Regulating Inlernational Civil Aviation: An ICAO Perspective" in Masson
Zwaan T. L. &; Mendes De Leon P. M.J., Ms., AirIUlll Spœe lAw: De Lege FerelUla, Essays

(continued...)
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In reality ICAO did not need to amend the Convention in order to deal with the

vast spectrum ofproblems which have arisen since 1944, inter alia, computer reservation

systems;68 environmental proteetion;69 technical assistance; and the aviation security

which necessitated protection of civil aviation against criminal acts, and which '.vere not

foreseen at the time of drafting the Chicago Convention. In sorne views it is not

necessary or practicable to amend the convention because it is time consuming.70 AIso,

most ICAO member States believed that Article 30(b) did not constitute an obstacle to

the introduction of such communication. Therefore this solution was dismisset: by a

majority of the delegations at the 28th Session of the ICAO Legal Committee.71

Although this writer sees that amending Article 30 has its merit and could be a

viable and acceptable solution for the long-te",,; he strongly supports the view that in

practice the expressed consent for non-safety communication in the Service Agreements

between service providers and users will be reliable quick settlement.

Concluding Remarks

The aeronautical safety communication will have a hard time competing with

economically more attractive services. Prospective frequency reductions in the restricted

AMS"R"S cannot becompensated with message priority strategies. Therefore, this writer

strongly supports the view that the frequencies required for the aeronautical safety

communication should be reserved exclusively for civil aviation and should be managed

by ICAO. That would insure flight safety and accelerate global access to such services.

(" .continued)
/11 HOllOur ofHellri A. Wassenbergh ('The Netherlands: Martinus Nijhoff Publishers, 1992) Il
al 19.

.. "Policy and Guidance Malerlal on the Regulation of International Air transport", ICAO Doc.
9587, Pan lE, tirsl ed., 1992.

IR Annex 16, supra, Cbapter l, note '28.

70 Milde, supra, Dote 66, al 215; Poonossamy, supra, note 39, al 7.

71 ICAO Doc., supra, Gencrallnlroduclion, note 23, al 4-3.
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The present state of the law indicates various obstacles and uncertainties with

respect 10 the dt:velopment, on a global basis, of non-safety aeronauticaI communication.

One has 10 bear in rnind that the mechanism of consensus which perrnitted nations to

accept ambiguous language by not voting against it, and then including their

interpretation of the meaning may create as many problems as it solves. For this reason,

and as illustrated before, this writer favours that by expressly perrnitting non-safety

communication in aIl Service Agreemenls between the providers and their users, it will

create unification worldwide.
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• Chapter VI: CNS/ATM Systems and Current Applicable Law

Introduction

The commercial use of outer space and its importance to civil aviation in tht:

future challenge the current framework of telecommunications law, air law, anù

international space law. An analysis of their relevance is required as weil as insighl into

their applicability to the new CNS/ATM systems. 1 As cooperative space ventures among

nations increase, the international legal community must coordinate legislative attempts

to deal with this new environment. Il must prevent any legal conflicts among nations.'

Commercial utilization of outer space is imminent with respect to civil aviation.

Therefore, improvement of the existing international law, telecommunicalions law and

space law is essential in order to guarantee that such activities are conducted in a fair,

just and orderly manner. Efforts must be made to assist LOCs in lIsing this nt:w

technology.3 The need for the establishment of a special, detailed legal regime to govern

the applicability of the new CNS/ATM systems is appealing, and for this purposc, it is

necessary to examine its basic legal nature.

The following deliberations briefly address international telecommunications law,

public international air law and the law of outer space, leaving national laws outside the

scope of this thesis. Our considerations will deal only with CNS/ATM systems and

attention will be given to the main points and changes that may be foreseen in the cllrrent

laws. Also, their possible impact on the new CNS/ATM systems will be commcntt:d

upon.

Van Traa-Engelman, supra, Cbapler III, noie 95, al 417.

•
2 A1mond Jr. H. H., "Space: The Final Legal Fronlier"[November 2-8, 1992) Space News 20 al

20.

SupancaDa I. B. R., "Commercial Ulilization of Outer Space and Ils Legal Formulalion
DevelopiDg CouDlnes Perspeclives"(Oclober 5-11, (991)34 Collo. L. Omer Space 348 al 354ff.
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• Section 1: Internationai Telecommunications Law

Communication satellites use two global res communis resources: the

geostationary orbit and the radio frequency spectrum. Productive orbit and spectrum

utilization relies on reliable technology and skilful management. Access to an orbital

position and related radio frequency depends on the cooperation of every State. Today,

the ITU Constitution and Radio Regulations represent the institutionalization of rules and

rights concerning the cooperative use regime for these res communis resources. Since the

middle of the last century, telecommunications has existed within the framework of the

regulations of internationallaw, and agreed upon rules and principles.4 The Outer Space

Treaty (OS1'),5 in Article 1 paragraph 2, and Article III, refers to the principle of

conformity of space activities with internationallaw, and this includes the UN Charter."

One of the by-products of new satellite technologies and services is a movement toward

changing the international regulation on satellite communications.

Over the last two decades, ITU members, especially LDCs, have brought about

substantial change in its objectives, and ways of achieving improved and more rational

use of equitable res communis resources.7 The following is a brief overview of the ITU

regime, selected telecommunication principles, space orbit uses and limitations, and

finally, the impact of the new CNS/ATM systems.

•

4

6

7

Evensen J., "Aspects of International Law Relating to Modern Radio Communications"(l965
11)115 Recueil des Cours at 524/f.

Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer
Space, Including the Moon and Other Celestial Bodies (the Outer Space Treaty); 610 V.N.T.S.
205. Opened for signature 27 January 1967; entered into force 10 October 1967 [hereinafler
OST].

Charter of the United Nations and Statute of the International Court of Justice; 16 V.S. T. 1134.
Signed on 26 June 1945; enlered into force 24 October 1945 [hereinafler UN Charter].

ITU Constitution, supra, Chapter V, note 38, Article 1.
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• A. lTU Functions

1. Overview

In the last few decades, use of radio waves has increased exponentially. One of

the primary ITU responsibilities is to prevent frequency interference.' Il is a matter of

international interest that the radio frequency spectrum be used as efficiently as possible,

with a minimum of interference from eurrent outer space commercial activities. In

addition, there is the need to facilitate CNS/ATM operations in the future to insure

aircraft flight safety.

The ITU offers the experience of about one and a half centuries in international

communications regulation! Throughout its existence the basic document of the Union

has been the various incarnations of the Convention. lU The Convention was

complemented by Administrative Regulations, including the Telephone Regulations,

Telegraph Regulations, and, most importantly for the subject uf this thesis, Radio

Regulations which were binding on all the ITU members. II Radio Regulations deal with

the use of the radio spectrum and the geostationary orbit, frequency a.l'.I'igllllll'l/I,

notification and registration, coordination between various systems, and other related

technical matters. They are adopted and revised by the World Administrative Radio

Conferences (WARCs) and Regional Administrative Radio Conferences (RARCs).

At present, the basic documentation is divided into a Constitution and a

Convention,12 The Constitution is intended to compris~ constitutional provisions less

,

9

The differentiation of various types of satellite services also forms the basis of the primary task
of the ITU, ibid, Article 1, paragraph 2(a).

For more details on the ITU history see, Lyall, supra, Chapter Il, note 244, at 311j]:

•

10 Supra, Chapter V, note 38.

Il Nairobi Convention, ibid., Article 42(1); buth instruments were binding the countries lhat have
agreed on them; see, Mili M., "International Jurisdiction in Telecommunication Allairs"
(1973)40 Telecommunication J. 122 at 122.

12 Supra, Chapter V, note 38.
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likely to be amended by successive Plenipotentiary Conferences. The Convention contains

other governmental provisions more likely to change.

For the purpose of this thesis it will suffice to mentione thatthe permanent organs

under the Nairobi Convention of the ITU were: 13

i. the International Frequency Registration Board (IFRB);14

ü. the International Radio Consultative Committee (CCIR); 15

ili. the International Telegraph and Telephone Consultative Committee
(CCITT);

iv. the General Secretariat; 16

v. the Plenipotentiary Conference; 17

vi. the Administrative Conferences (WARC/RARe); 18 and
vü. the Administrative Council.

At the Geneva Conference of 1992 a series of revisions replaced the major former

organs (the Consultative Committee and the IFRB) by three other organs:"

i. the Telecommunications Development Sector;
ü. the Telecommunications Standardisation Sector; and
ili. the Radiocommunications Sector.

These are each headed by a Director, and they cali for close cooperation as in

Articles 12(2), 17(2) and 21(2). The main purposes of the ITU are defined in Article 1

of the !TU Constitution. The ITU has particular powers20 with which 1\J achieve ils

purposes. Because of these powers, the ITU is essential for the successful implementalion

and operation of the new CNS/ATM systems.

13 Nairobi Convention, supra, Chapter V, note 38, Article 7.

14 Ibid., Article 10.

" Ibid., Article Il.

16 Ibid., Article 9.

17 Ibid., Article 6.

18 Ibid., Article 7.

" !TU Constitution, supra, Cbapler V, nole 38, Article 7.

20 Ibid., Article 1(2) .
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The ITU has specific functions. Firstly, it has a regulatory function to eliminate

harmful interference21 between radio stations of various countries and to make the

utilization of the radio frequency spectrum and the geostationary orbit more efficient. So

as to keep the rates for services provided by member States as low as possible.22 The

regulatory function includes technical procedures for coordination, notification, frequency

recording and OlJitaI assignments. The ITU regulatory regime provides the requisite

stability needed in order for satellite communication to increase. To achieve this

objective, the regulations must be regularly revised, taking into consideration the

continuous development of new technology and services.23

Secondly the distributive function of the ITU consists of ensuring equitable access

for all countries to the radio frequency spectrum and the geostationary orbit;24 basically

the allocation of the spectrum and orbit between its member States. The distributive

function creates potential conflict among its members, as the number and technical level

of members increases. The legitimacy of the distributive function will be strained as

member States explore their sovereignty. 25 Such attitudes may make governments more

protective of their rights, and consequently international agreement on distribution may

become more difficult to accomplish.

The third aspect is the development function which is concerned with fostering the

progress of technical facilities and the advancement of telecommunication networks in

LDCs. These countries are dealing with modifications which are essential in maturing

21 Ibid., Articles 34, 37.

22 Segal B., "ITU Plenipolenliary Conference and Beyond: A Case for Serious Foreign Policy"
(December 1983)7:4 TekcommuniClllions Poliey 326 al 329jJ.

23 Tarjanne P., "New Approaches 10 Frequency Management"(1991)58:XlI TeiecommuniClllion
J. 869 at 869.

lA See for details, Sarkar S. K., "Criteria of Equitable Access to Geostationary Orbit and
Frequency Spectrum"(1983)26 Collo. L. OUler Spoee at 39; see also, Smith M. L.,
IlIIeTlUlliolUll RegulaJion of SoJellile Communication (Dodrecht: Martinus Nijhoff Publishers,
1990) al 77jJ.

25 l'''ra, at P. 220jJ.
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and enhancing their telecommunication facilities and infrastructures, in order to deal with

inequities in global tariffs, and to guarantee suitable transfer of technûlogy to LDCs."

On the other hand, industrialized countries, while generally recognizing in principle the

LDCs' needs, have entered into no agreement about the technical, tinancial or

institutional achievement of them. In short, with respect to satellite communication, there

are three principal functions of the ITU: first, it has a role in the use of the geostationary

orbit by certain satellites, second, it has a role in rate-setting for telecommunication, as

well as standard setting for international equipment, and finally, it has a regulatory

function, dealing with radio spectrum use. Radio frequency allocation, allmll/l'III. and

assignmenfl on a global hasis is governed by the ITU framework.

The ITU, through its conf~rences, provides an institutionalized process for

international negotiation and adjustment with respect to radio frequencies. Thl~ space

WARC-I989 was the most important conference in the history of space

telecommunications, and resulted in significant changes that will affect satellite

communication well into the next century. The ITU's High Level Committee,2K which

was established to review the structure and functioning of the ITU, has suggested the

discontinuance of the now large WARCs, and prefers rather to hold a small Radio

Conference every two years. These Conferences will bc of shorter duration and have

smaller agendas. Nonf'lheless, the new Geneva Conference structure of 1992 may fail in

the momentous expansion in administration tasks, since in most frequency bands the

radiocommunication services are complex.29 As always, any changes within the ITU

will reflect not only technological advances, but also political and economic forces.

26 Infra, Chapter VII, at P. 299ff.

TI For definitions see, ITU Radin Regulations, Article 1, Section Il, Geneva: lTV, J982.

28 Ils creation was driven in large part by the dem.nds of the LDCs and the private soetor, as a
result of a Resolution of the "Final Acts ofthe Plenipotenriary Conference", Nice: ITV, June 30,
1989.

29 Block G. F. et al., "The World Administrative Radio Conference 1992 and Ils Impact on ESA's
Programmes"(August 1992)71 E5A Bulletin 56 at 63.
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In recent years more private entities have joined to provide various

communication services. However, under the 1992 Constitution, ITU membership

remains open only to States. Il was suggested that Organizations with global

responsibilities such as INMARSAT and INTELSAT, a'1d even organizations with limited

responsibilities such as PALAPA and ARABSAT, should be given at least associate

member "tatus.30

This writer believes that in order for ICAO to pursue its purposes as wdl as cope

with the new challenging responsibilities for the new CNSIATM systems, it should be

given full membership status to the Union. As F. Lyall statcd: "1 remain disappointed

tha! the new documents do not permit these organizations [such as INMARSAT,

INTELSAT] to he members o/the restructured Union. "31

2. Radio Resource Use and Management

(a) Overview

The radio spectrum is public property and, as stated above, the ITU is the

responsible organ regulating its use for the public interest. This is with a view toward

maximizing the spectrum's efficient litilization, and preventing any harmful interference

or orbitlspectrum capacity congestion in the future. 32 Under Article 34 of the ITU

Constitution and Article 6 no. 341 of the Radio Regulations, the radio frequency and

geostationary orbital position's earliest user has the right to utilize that frequency and

orbital place without fear of harmful interference from late corners; this is thejirst-come.

jirst-served rule which established the avoidance of harmful interference principle. Under

'" Lyall. ,upm, Chapler II, note 246, al 179.0:

" Lyall F., "The International Telecommunication Union Reconslructed"(1993)36 CoUo. L. Outer
SptJU 78 al 79.0:

II In one commentatar's view, there are three principles ta ease the orbitlspeclrum congeslion
which are: "[t)o increase the bandwidth allocared to the services in congestion; [t)o use orbit and
specrrwn more eJficienrly. so moking roomfor more sarellites and more informotion transmission
per sarellite; [1)0 base the regularion of access on accurare forecasrs of requironenrs."; see,
Withers D., "Freedom of Access ta the Radio Spectrum for Satellite Communications"(July
1985)9:2 T,kcommUllktltioIII Po1ù:y 109 al 113.
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this mie any country which is planning to launch 3. communication satellite must infonn

other countries of the teehnical specifications of the system. Up to the present time the

system has been able to accommodate everyone's needs and this is known as the lare

come, always-served mle.33 This mie has come under criticism from LDCs>! because

it favours the developed States and restricts access by latecomers to satellite

communication. LDCs therefore endorse the a priori approach to allocation, with

assignments made in advance of demonstrated need.

It must be kept in mind also that the issu~ of the allocation of satellite parking

sluts is analogous to the issue of allocation of frequency. The number of available

positions for satellites in the Geostationary Satellite Orbit (GSO) is limited, but difficulty

of crowding is likely to be ameliorated by teehnological advances.

The radio frequencies and the geostationary vrbit are finite natul'lÙ resources, and

therefore must be utilized efficiently and economically. The lTU Constitution in Article

33, paragraph 2, includes the general legal principles regarding the distribution of the

GSO positions and the r-cidio frequencies between ITU members. 31 Effective operation

of radiocon.munication relies on the States collaboration through the ITU. The

characteristics of early satellite systems have brought about further reappraisals of the

basic premises of radio resource use and management, and 5'Yeeping changes are forecast

for the future. This may eventually give rise to more frequency management, t.g.,

33 Smith M. L., ugal AsJUets of Implemellling Illltl'lUlliontJl Ttlecommullkolion UlI1cs
(dodrecht: Nijhoff Publishers, 1992) at 129.

34 In particular Indonesia and India.

" Without entering a deep discussion or a bistorical background, it is fair enougb to say that the
ITU Constitution Article 33 was added by the 1973 plenipotentiary conference; then revised by
the 1982 plenipotentiary conference on the initiative of LOCs, The latest amendment resulted
in profound adjustment in the concept of "equilable access", Wbile there is no definition of that
concept, the economy and efficiency considerations remain relevant to equitable access, sec for
details, Smith, SUI"', note 33, at 77ff; Williams S. M., "The Exploitation and Use of Natural
Resources ln the New Law of the sea and the Law of Outer Space" (1986)29 CoUo. L. Out"
Spœt 198 at 202; Gorove S., "Principles of Equity in International Space Law"(1983)26 CoUo.
L. Out" Spœt 17 at 18; sec also, Cbristor C. Q., "National Claims for the Usinl/Sbarinl of
the OrbitlSpectrum Resource"(1982)2S CoUo. L. Oute,. Spœt 295 at 298.
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administrative procedures by which radio systems and services will be authorized 10

utilize specific oscillation frequencies. As electronic flow of information and services

grow al an explosive global rate, there is an inherenl competition for a Iimited resource

thal is nearly fllll. 36

The use of radio stations for aeronauticaI purposes and the aeronauticaI

radionavigation services allocations was the subjecl of !TU deliberations. The aI1ocation

for AMSS was recol;'lized al the WARC-Space Telecommunications of 1971.37 The

MSS spectrum is shared among a growing number of systems.38 Unfortunately, during

the late seventies and the eighties,39 the spectrum aIlocated for aviation purposes

decreased. The successive reduction for aviation satellite frequency bands was justified

by the !TU prindple of efficient and economic use of frequencies; consequently, the

arguments based on future aviation requirements were nol persuasive. Today, with the

introduction of satellite services in the aviation industry, the frequency bandwidth

aIlocated for AMSS is nol sufficient. The above mentioned services present diffir.u1ties

in the issues relating to their need for frequency spectrum, and the coordination with

other services40

,. Poskett P. &; McDougal P., ·WARC 92: The Case for Mobile Satellites"[October 1990)
Ttkeommu/llœtiollS PoUcy 3SS at 3SS.

37 Final Acis of the WARC·ST, Resolution subparagraph 2-1, GtIltVtJ: lTU, 1971.

li During the 19808, INMARSAT was the only commercial mobile satellite system, and has been
the driving force behind the development of the mobile satellite industry; in the 1990s we are
seeing an unprecedented surge in growlh in the INMARSAT system, and a1so at least ten other
potential operators, under construction or in the developmental stage; see more details of sharing
concept, til/m, Chapter VII, at P. 310ff.

,. At the 19791TU GeneraI WARC the aeronautical radionavigation sub-band exclusive allocation
was reduced. In 1979, 1987 WARC-MSS decreased the bands again.

.. III/m, Chapter VII, at P. 31S.
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(h) The 1992-WARC'1

Prior to the 1992-WARC, MSS was able to operate globally in only the 63 MHz.

frequency, divided into two bands. After that WARC, 33MHz of global spectrum became

available to MSS instantly. An additional 80MHz, and another 70MHz will become

available after the year 2005.'2

In view of the many service prospects proposed by modern technology, the Nice

Conference of 1989'3 decided to hold the 1992-WARC for allocating specifie parts of

the spectrum.44 In other words, the 1992-WARC decided to consider the changing

telecommunication milieu, and to secure the regularity and stability of

radiocommunication growth. That is, inter aUa, the use of radio spectrum by two types

of small satellite constellations in LEO, one for wireless telephone calls and one for data

messaging services.'s During the 1992-WARC mediation over the spectrum for the LEO

systems which will provide telephone s~rvices, the Russian objection was that these

systems will interrupt the Russian GLONASS system's signals.'6 This is based on the

opinion that LEO satellite communication and its transition to the signal adjacent to the

1.6GHz band could interfere with the GLONASS system transition.4?

41 The World Administrative Radio Conference, was held in Malaga-Torremolinos belween
February 3, to March 3, 1992.

42 Events, "WARC Maps Satcom Future"[April 1992J Ocean Voice 8 al 8.

43 Supar, note 28; see also, Jakhu R. S., "Plenipot Decisions on Key Legal Issues"
(AugustlSeptemher 1989)Xl1:7 Transnational Daùz and Communicalions Report al 15.

44 Van Traa-Engelman, supra, Chapter 111, note 95, at 89 ; see also, Tarjanne P., "WARC-92"
(1991)IX:58 Telecommunicalion J. 551 at 551.

4S Marcus D. J., "Commercial Space Sees Growth, Problems"[December 14-20, 199211 Space
News 8 at 8.

.. In J. Neer the Iridium Program Director view's that: "[t)he Iridiumfiling was from 1616 to
1626.5 megahem.. By that request it does not interfere with GLONASS. GLONASS is approved
on a woridwide basis up ta 1616 megahern and rhereforefrom an Iridium point of view, ir doe.'·
not interfere." as indicated in the, "Newsmaker Forum"[April 13/19, 1992] Space News 23 al
23.

47 Garrion K., "Global Positioning: Help From Above"[December 1992] Air Llne Pilot 18 at 20.
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This technology needs suitable frequency allocations, in particular the new mobile

satellite, including aeronautica1, maritime and land mobile services, and vari{)US kinds

of safety and broa<icasting services. Resolution no. 208 ofWARC-Mobile of 1987, which

stipulates the revision of the 1-3GHz band with a view to allocating additional bandwidth

to the mobile and mobile satellite services, was one of the main reasons for the holding

the 1992-WARC. The agenda of WARC included three fundamental issues relevant to

space telecommunications: first, the authorization of satellite sound broadcasting; second,

the permissibility of LEO satellite communication, and third the creation of new

frequency allocations for space commercialization.43 (The latte,r is of special importance

to the new CNS/ATM systems). The conference was characterized by active arguments

and eventual settlement on new mies of law in each of the above areas.

Sorne basic difficulties that faced the 1992-WARC were, inter aUa, the matter of

whether the modification of frequency bands would have an economic effect on existing

service users and providers, as weIl as on new services. The part of the spectrum in

question is technica1ly best suited for MSS, and it is assumed the adjustment of sorne

services will be regarded as harmful to others.49 Most of the WARC attention was

centred on the advantages of LEO for global, cellular phone and vehicle tracking

utilization. INMARSAT and many other countries succeeded in reaching a Resolution

which requires that the LEO systems share their frequency band with other satellite

systems. Also, to alleviate spectrum inadequacies, significant new frequency allocations

which are expensive to use, were given to MSS at higher bands.;o Finally, it was agreed

to create large blocks of new frequency bands for sl'ace application services. 51

The 1992-WARC recognized that MSS frequencies will have to be shared with

existing and future satellite and terrestrial users, requiring coordination to prevent

.. Rolhblatt, supra, Chapter V, note 3, at 39.

•• Supra, Chapter V, note 12, at 107.

'" The bands are around 1.9GHz to 2.6GHz; see, INMARSAT News nr. 92\IOIFILE.

" These services include, inter alia, Space Station Communication, Mars-Moon-Barlh
Communication links.
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interference.'2 However, because there was no global consensus, due to differences in

views between the USA and Europe on the issue of a generic allocation'J to the MSS,

there were different allocations in various regions.54 Il was a rather disappointing re~ult

given the ITU's efforts to simplify the Radio Regulations. Therefore, in sorne viewgSs

the overall results of 1992-WARC, apart from the allocation to the LEOs, have fallen

short of even modest cxpectations. More important for the purposes of the subjcct matter,

1992-WARC dçcided against opening up aeronautical b.mds, as r.ad been proposed by

the non-aviation users.,6

In the final analysis, the 1992-WARC has proved to be a practical mechar.ism for

amending international space communication law to adapt to changing technology.'7

Also it was clear that for the first time LDCs played a crucial, decisive role in favour

of implementing new technology. Once again the subject of frequencies for aeronautical

satellite services is on the agenda for the next ITU WARC scheduled for Octoberl

November 1995.

B. Selected Telecommunication Principles

In order to operate in any State, the new CNS/ATM systems will need Iicenses

which will depend on each jurisdiction; also, since every Statc is internationally

responsible if it causes harrnful interfe.l·e'1ce to other States, the States' Jurisdiction

principle, and the States' Responsibility principle wil! be examined; this will be followed

by the dispute settlement method under the ITU Convention.

" III/ra, Chapter VII, al P. 315.tt:

" In theory, generic allocation would permit access 10 the band by ail MSS, instead of a
segmentation into maritime, aeronautical and land mobil" satellite bands.

SI Regions 1 and 3 (Europe, Africa, Asia and Australia), and in Region 2 (the Americas).

" Block, supra, note 29, at 60.

56 Primari1y from North America, Mexico and Australia, see, "Aviation Retains Spectrum at
WARC"[2/1992]IA1A Rtview 22 at 22.

57 Rothblatt, supta, Chapter II, note 250, at 41.
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1. States' Jurisdiction

In the Preamble of the ITU Constitution58 the principle of State sovereignty in

regulating its owc telecommunication is expressly recognized. Furtherrnore, under the

principles of internationallaw on State sovereignty and territorial jurisdiction, States have

exclusive rights to control and regulate their national telecommunications.59 As M.

Milde has stated:60 "[tJhere is nofreedom in the field oftelecomm/)nication which would

automatically pennit anybody, within a sovereign territory of aState, to operate a

wire!!'ss transmitter or any other means oftelecommunications. "

Due to the recognized right of States to regulate and control their internal and

external tp.lecommunicatioll systems, prior consent or agreement of the concemed States

by multilateral, bilateral, or unilateral action is mandatory. Consequently, the legal and

structural framework of the various national telecommunication networks deviate

considerably.61 It is also recogni'led in Article 27 of the Convention on Diplomatie

Relations,62 that foreign diplomatie missions may install and use wireless transmitters

only with the authorization of the host State. Many States control all forms of

telecommunication; even in other countries where communication is privatized, there is

a powerful regulatory influence by State authorities. However, States are still reluctant

to liberalize established national telecommunication systems. In this writer's view, this

principle could have serious impact on the implementation of the new CNSIATM

systems, unklss a way can be found to harmonize national jurisdiction with the aim of

international cooperation in the field of telecommunications.

" Supra, Crapter v, note 38.

" Hondius F. W" "International Control of Broadcasting Programs in Western Europe" in
MeWbinney E., et/., The Intef'lUllio1UJl Law ojCommunkolions (Leyden: A.W. Sijthoff, 1971)
69 at 76ff.

li) Milde, supra, Chapter V, note 41, at 218.

61 Rapp L., "Deregulation: The Cases of Telecommunications and the European communities
Court of Justice"[September 1985) ITA Magazine 14 at 14.

62 Vienna Convention on Diplomatie Relations of 1961; 500 V.N.T.S. 95. Entered into force in
1964•
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2. States' Responsibility

The above mentioned principle of States' jurisdiction to regulate its inteinal

telecommunication system correlates, on a globallevel, with certain State responsibilities.

Under the !TU mies States are ir.ternationally responsible if the assigned frequency

causes harmful interference to other licensing States. In Article 33 of the ITU

Constitution States are urged to use the frequency spectrum and the geostationary satellite

orbit in an efficient, economic and equitable manner. Article 26 of the lTU Constitution

gUlUlLitees the secrecy of telecommunication by obliging member States to take ail

feasible measures compatible with the system of telecommunication operated to ensure

the secrecy of international correspondence.63 Nonetheless, under Article 25 of the ITU

Constitution, member States are not responsible to international telecommunication

services users, in particular with regard to claims for damages. This primarily concerns

the private law of responsibility towards private parties.64 States which are ITU

members are under obligation to act in conformity with the ITU Constitution and

Convention, and the regulations adopted pursuant to it.

3. Disputes Settlement Method

The !TU Constitution provides sorne techniques for dispute settlement. Settlement

of disputes is governed by Article 45 under which a member State may setlle any dispute

on questions relating to interpretation or application of the Constitution, Convention or

administrative reguiations6S through diplomatie ehannels or any technique joinlly

recognized66 or arbitration. 67 States may setlle their disputes on te1l'~raph, the

" ltifra, at P. 256.

61 Matte, supra, Chapter II, note l, at 143.

li! As in ITU Constitution, supra, Chapter V, note 38, Article 43, the administrative regulations
complete the provisions of the Convention and regulate the use of telecommunication.

66 Ibid., Article 45(1).

fü Ibid., Article 45(2) .
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• telep none and the radio regulations interpretation. The arbitration procedures are set out

in Article 34 of the ITU Convention. Certain modalities are a1so outlined in the Optional

Additional Protoeol to the Constitution and Convention, on the Compulsory SettIement

(lf Disputes deaIing with disputes between the ITU members who sign and ratify the

Protoeol; the Protocol is distinct from the Constitution and Convention and legally is a

separate agreement. 68

The fact that the ITU has function~ effectively without the need for recourse to

the established arbitration regime is evidence of the high level of cooperation and mutual

understanding among its members. Consequently, the dispute resolution mechanism has

yet to be used. A further reason for the lack of recourse ta the dispute settIement

procedure as regards space communication may be due to the existence of the IFRB.69

Therefore, the ITU should take stronger steps to support its present system, while

developing a system to settIe future conflicts.70

61 "Optional Protocol on the Compulsory Smlement ofDisputes Relating to the Constilution ofthe
ImernaliolWl Telecommunication Union, to the Convention of the ImematiollOl
Telecommunication Union and to the Administrative Regulations", in the Final Acts, GeIUva:
ITU, 1992, at 121.

.. Ickowitz A. H., "The Role of the International Telecommunication Union in the SeUlement of
Harmtial Interference Disputes"(1974)13 Columbi4 J. TtonslUllioruJl L. at 82; the International
RegiSlmtion of frequency assignments for space telecommunication is carried out by the
Radiocommunication Bureau, in accord&nce with the Radio Regulations drawn up by competent
ITU WARCs form the date of publication of the ITU 32 Report; see the 33 Report by the ITU
0/1 Telecommunication and the PeDCeful Uses of Ouler Space; GeIUva: ITU, 1994, al 3.

,. "Make ITU a Stronser Referee"[January 24/30, 1994] Spau News 20 al 20; see also, Seitz P.,
"Officiais Cali for ITU to Beef up Regulations"[January 24/30, 1994] Spau News 3 al 3.
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C. Spaœ Orbits' Uses and Limitations

1. The Geostationary Orbit

As a general mie, the higher the satellite moves in ils outer space orbit, the

longer the orbit.71 The GSO is the perfeet location for communication satellites. The

benefils of using such orbit is, inter alia, that one satellite can continuously ubserve one

third of the globe or broadcast to various zones of the globe.72 Also, a GSO satellite is

preferable to a random-orbit satellite system mainly because it requires fewer satellites

for full global coverage and reduces the complexity and scheduling problems of earth

stations.

The GSO Conference (O~8)73 was particularly important because of its goal

of improving the efficient use of that orbit and the spectrum resources allocated to il. As

stated by R. Jakhu:

"U1rom both the legal and factual points of view, the geostationary orbit
is a limited resource... [which] can accommodate only afinite number of
satellites, withoUl mutual harmful Interference. "74

Furthermore, use of the GSO is subjeet to definite limitations of a teehnologica1

and physica1 nature.75 One of the main limitations of the GSO is that from around

March 21 to September 23 every year a satellite can lose power for about 70 minutes,

71 Reijnen G. C. M. & de Graaff W., 17Ie PoUuIion of OUler Spœe, ln PtJ1tIeu/ar of the
Gtolttlt/olUlly OriJlt (London: Martinus Nijhoff, 1989) at 13.

72 Vitt E., "Questions of International Liability in the Case of Collisions Suffered by Satellites in
the Geostationary Orbit"(January 1988] ZLW 46 at 46.

73 The first session ofWARC ORB-85/88 was held in Geneva, AugustlSeptember 1985, the second
session "OR3-88" look place in Geneva, AugustlSeptember 1988. The mission of the last IWo
sessions was ta guarantee in practice equitable access ta the geostationary orbit and the allocated
frequency bands; see WARC-79, Res. no. 3.2.

74 Jakhu R. S.• "Space Debris in the Geostationary Orbit: A Major Challenge for Space Law"
(l992)XVII:1 AASL 313 at 314.

75 Kopa! V., "The Geostationary Orbit: A Limiled Natural Resource or a Precious Part of Outer
Space?"(1983)26 CoUo. L. Outer Spœe 27 at 27.
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for a six week period. 76 Consequently, either transmissions will have ta he temporarily

switehed ta a satellite at another longitude, or batteries will have to be used to overcome

this problem. Also, unless teehnica1 innovation becomes available to relieve the

congestion, problems which are highly likely as a consequence of current commercial

outer space activities, such activities will be determined by congestion and its

solutions.77 The necessity for ensuring the most effective economics in using Ibis orbit

has become important.78 Effective use of the GSO requires tltat satellite communication

he proteeted from the harmful interference of other satellites, which can be caused by

radio and physica1 interference. The efffCtive use of the GSO implies sorne limitations

on the freedom of that use as has been worded in Article 34 of the !TU Constitution. The

main reason that communication satellites reside in GSO is that they continue stationary

in relation ta the earth. This does not mean, however, that GSO is the perfect orbit for

ail communication satellites.

2. The Low Earth Orbit

The LE079 is the easiest zone of outer space to reach from earth, and it offers

continuous commercial,80 and scientific opportunities. 81 It is an alternative to the GSO

76 Reijnen &; de Graaff, supra, note 71, at 24.

TI ln the sixties teehnical considerations such as transmission power, signal bandwidth and ground
coverage area, were dominant. In the seventies, when congestion problems hegan to he felt,
political considerations look over, and led to the establishment of international regulation systems
as discussed above.

" Recently the vast increase in the osa utilization, specifically in the telecommunication domain,
and this is why many countries worry of absorb osa and the frequency bands that cao he
utilized for communication in that orbit; sce, Kopa), supra, note 7S, at 28ff.

79 It is at about 200 10 4,OOOkm. above the earth.

Il 'Ibere are five corporations which have applied to the USA Federal Communications
Commission 10 launch constellations of LEa satellites for global communications systems,
includ:nll Mororola. SaJellile ComnumicatiollS of Oumdler. AR1Z. and LORAL Quakomm
SaJellile Services ofPala Allo; see, Seitz, supra, Chapter IV, note 11, al 1.
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for communication satellites. In sorne views82 the Iridium plan for the MSS system in

LEO in addition to the already existing systems in the GSO is an indication of the

increasing importance of the MSS. In the 1992-WARC, regarding LEO use, the CC1R

reported that a common global allocation in the 1-3GHz band would be preferable for ail

mobile satellite services, from operational and cost perspectives. Providing spectrum for

voice communication for LEO constellations generated heated opposition from the

Russian de1egates at the WARC, because the satellite signais in LEO will risk safety by

interfering with the ability of aircraft to receive GLONASS satellite positioning data.83

The LEO system's advantages are, i1ller alia, lower launch expense, greater

modularity, much 1ess costly user terminais, global service capability, and improved

system characteristics for mobile communication.84 It is not c1ear, for example, whether

satellite operations will demand separate frequency allocations or whether it can share

other satellite service spectrums. Furthermore, it is not clear how equitable access to

LEO frequencies can be accommodated since each system has global coverage, making

the regime of sharing spectrum by national geography problematic.8s LEO already hosts

a multiplicity of space activities, such as research, military and commercial

telecommunication.

There are sorne views that LEO systems might introduce sharing difficulties with

existing terrestrial domestic communication.86 According to the USA Office of

Technology Assessment report issued on October Il, 1990, the activity in LEO is

8. National Commission on Space, PioMtrin, tlu Spaet Fro1llier (N. Y.: Bantam books, 1986) at
81.

82 Poskett P. I. & Wright D., "WARC-92 and Mobile Satellite Finding New Spectrum"
(1991)58:1X TtlecommUllicDlion J. 603 at 604.

83 Marcus D. J., "Slow Progress al WARC"[March 2-8, 1992] Spaet Ntws 1 al 28.

.. Bulloch C., "Russia Bels on Satcoms"[Augusl 1993] Inttravill Atrospaet World 53 al 54.

as Rotbblatt M. A., "New Regulatory Ideas and Concepts in Space Tele<:ommunications"
(1992)20: 1J. Spaee L. 27 al 31.

.. Supra, Chapter V, note 12, al 108.
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increasingly used for MSS systems and will face significant danger from space debris.87

Nonetheless, the commercial feasibility of LED satellite communication has been proven.

Also, the international legal regime for the low earth orbit satellites can be restricted to

technical regulation, or could demand the active consent of every country being serviced.

The LED is becoming a Iimited and valuable natural resource and its continued expansion

and additional activities in that orbit can make certain other activities worthless, perhaps

more difficull and hence more expensive.88

D. The Impact of the Current International Telecommunication Law on

the New CNS/ATM Systems

The regulatory regime for satellite communication that has been established within

the ITU serves a very important function. Development of satellite communication

depends on the existence of a stable legal regime that will provide adequate international

protection for the large investments required to establish a satellite communication

systems; the CNS/ATM systems are subject to the regime established by ITU. Therefore,

a stable satel1ite communication's legal regime is the back-bone for the efficient

implementation of the CNS/ATM systems.

ITU member States are internationally responsible for the allocated frequencies

to he used in accordance with the registration in the Master Registry, as wel1 as for

protection against any harmful interference to other users which are registered by the

Union. As the electromagnetic spectrum has becomes more uti1ized, the possibility for

harmful interference to satellite navigation and supporting communication has increased.

As emphasised by ICAD FANS Committee, it is appropriate to guarantee the capability

of securing navigation signals and supporting communication signals from harmful

17 "Debris Said to Thrcaten Spacc Activities, Including MSS Programs"(October 19, 1990] Mobik
SllUlJJtt Rtpons 4 at 4.

a Collins P., "Implications ofReduced Launch Costs for Commercial Space Law" in Tatsuzawa,
511/118, Chapler n, note 221, 139 at 141.
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interference.89 Therefore, there are necessities to ensure that non-aviation users comply

with the critical conditions imposed by the safety requirements of the civil aviation

community. AIso, there is a need for continuing coordination, research, application and

regulatory enforcement to retain established safety standards. Any changes in

international telecommunication policy must be driven by advances in technology and the

evolution of the telecommunication market. Also as the spectrum becomes more crowded

and the possibility of interference escalates, the lTU must act more quickly and carefully

to achieve fair allocation of frequencies on the one hand between developed and less

developed countries and between the aeronautical, maritime and land mobile

communication on the other hand. These allocations must be such as to prevent, or

minimize, the possibility of interference and insure air navigation safety.

Section D: Public International Air Law

As international air law is a part of general international law, the sources

enumerated in Article 38, paragraph l, of the Statute of the ICJ are a relevant source of

public international air law. International treaty law is of particular importance in the

regulation of multilateral and bilateral relationships of air transportation between two or

more sovereign powers.

The rules of international law are created in international political processes and

reflect the political will of States. The process of forming norms of internationallaw is

a process of the coordination of the wills of sovereign States and other subjects of

internationallaw. The harmony of the wills of States respecting the acceptance of a usage

as a norm of International Law occurs not at once, but as a means of gradual increase

in the belief that the usage in question has already become lawfully binding.90 In the

following part we will deal with selected basic international air law principles which the

.. ICAO FANS, 'Ul18, Chapter Il, note 80, al 4-17.

90 TuDkin G.I., "lntemaliollll1 Politics and Internatiollll1 Law iD thc Nuclcar Agc" in McWlûDDcy
et al., 'Ul18, Chapter m, note 99, 9 al II.
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framework for ail activities related to civil aviation and their impact on the new

CNS/ATM systems.

A. Selec:ted International Air Law Principles

1. ATC Legal Regime

Although the liability of the carrier has been regulated by the "Warsaw"

instruments, which are not adequate,91 there is no similar convention goveming ATC.

In most countries ATC is provided by the State, or State-controlled agencies; and in most

States the principles of law with regard to State liability apply. This means that currently

ATC liability is govemed by national law. Thus again State can be held liable in

negligence for damage caused by an r.ct or omission of ATC. As a consequence, the

negligent ATC can he held responsible too. Although, when death or injuries are

involved, it is not impossible that the air traffic controller will have to face criminal

prosecution.92

With regard ta State liability, national laws are deeply divergent, ranging from

liability without limit ta complete immunity from liability. Air traffic services are

substantially fragmented along nationallines. Different mies apply in different nations

and by different means. Before the appearance of the jet aircraft in 1958, the duty of

ATCs was limited ta providing sorne assistance or advice to pilots who were basically,

if not exclusively, responsible for aircraft operation.93 With the introduction of high

speed jet aircraft and the increase in air traffic, the role of ATCs has become

increasingly important. In the 1970s, wide-bodied aircraft, radar teehnology and the use

., Milde M., "Warsaw System and Limits of Liability - Yet Another Crossroad?"(1993)XVII, Part
1 AASL at 2Oi; see also, Guldimaon W., "A Future System of Liability in Air Carriage"
(199I)XVI AASL al 93.

•, Geut H., "The Pilot and the Air Traffic Controller • Division of Responsibilities" IMarch 1990]
IFALPA (})Muteri, Rerlelll 6 at Il.

., Levy S. J., "The Expandin& Liability of the Government Air Traffic Controller"(l967/68)34
Fo""'" U1111 Rerlelll at 402.
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of computerized equipment were gradually introduced. Consequently, pilots94 now rely

more on directions and instructions of the ATC. As the importance of the ATC in

aviation increased, so did the tension under which the controllers operate.

Furthermore, the ATC process has been faced with highly aUllJmated procedures

governing air navigation, involving the use of, inJer aUa, air-ground data interchange

systems with a minimum of human intervention, and communication and meteorological

satellites. In the new CNSIATM systems these problems could be compounded by the

fact that 'satellites may be operated by a single State, a group of States, a mixed body

composed of States and a national company, or an international organization. In this

event, the question of who would be liable in the case of an air accident becomes

pertinent. In the same way that air traffic rules gradually had to be defined in order to

assure the protection of aircraft and the safety of passengers, there is a pressing need to

coordinate air traffic serv'.ces in order to better utilize airspace and to ensure uniformly

high standards of safety regionally and globally. One could question whether or not, with

the implementation of the CNSIATM systems, the current generai practice of providing

ATC services primarily on a national level will be able to respond to the new systems'

needs.

There is no doubt that ATC service is international in nature when an aircraft is

in an FIR over the high seas, a territory of undetermined sovereignty or in delegated

airspace;95 Aiso, there is a growing need for international rules in view of current

global harmonization of the civil aviation industry. This will result from the introduction

of the new CNSIATM systems.

There is a view that has been expressed that ICAO member States should adopt an

agreement containing a solution for all States concerning the provision of aeronautical

.. The practice generally in the early cases was held, that the pilot in command was directly and
primarily responsible for the safe operation of the aireraIt That principle was known as the
"pilot-in-command concept" is found in Anna 2 and 6 to the Chicago Convention; although,
over the last few decades the courts tended to increase the ATCs responsibility and have diluted
and weakened the forgoing concept; see details, Geut H., "The Law: The Pilot and the Air
Traffic Controller-Dision of Responsibilities"(1988)XIII:6 Air L. al 257.

•s Mohmed A.-K., Air 1'TqfJk Colllro' LillbUily (LL.M. Thesia, McGill Univenity, 1987) al 7.
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navigation systems by the new CNS/ATM systems in international airspace beyond the

territary of any partieular State.96 However, in early 1960s the ICAO began to study

the question of ATC 1iability and the necessity of a new international convention ta

regulate the matter.97 The aviation community in the seventies and eighties could not

agree on whether a new international instrument was desirable or not.98 Attempts to

have an international regulation on the subject have always failed. This has been for

various reasons,99 inter alia, if States do ratify an ATC International Liability

Convention, they will automatically infringe upon their sovereignty, and they do not

desire to Jose their authority and immunity over ATC liability.

For the PUll'Oses of this thesis it is fair to assert that a new and different approach

for ATC is required, and that this became apparent ta ICAO member States in the early

1980s through their agreement ta form the FANS Committee whieh has noted the

inereasing diversity and complexity ofgoverning ATC by nationallaw. Hence, a solution

is needed ta consolidate the operational performance of ATC, or at least the development

of a compromise condueive to this aim. The 29th Session of the ICAO Legal Committee

has attempted ta draft a Memorandum of Understanding, wherein the subject of air traffie

services liability was pietured.100

It is expected that the eurrent movement taward privatization, commereialization,

and liberalization methodslOI will weaken the absolute sovereignty rights of States as

well as their immunity. Con.5eQuently, the new CNS/ATM systems' implementation and

.. Kban, supra, General Inlroduclion, note 28, al SOff.

97 See, Larsen P. B., "Air Traffic Conlrol: A Recommendalion for a PraofofFaull System withoul
a Limitation on Liability"(1966)32 J. Air L. cl Comm. al 3.

•, For more details on ICAO work on ATC liability problem; see, Sasseville H., 771t LùlbUity of
Air T1qfJk Colltrol Agtlleks (LL.M. Tbesis, McGiII University, 1985) [unpublished) alllSff.

.. Mam P., ComptJl'lJtivt LùlbUity of Air T1qfJk Servius (LL.M. Tbesis, McGiII University,
1981) al S.

'00 ICAO LC/29-WP/ll.l, July 1994.

'0' l'If,., Chapler VII, al P. 286ff.
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operation will he facilitated by lhis movement, and it may he that the notion of adopting

a new international or regional instrument will he more acceptable than hefore.

On the other hand, when a plane crash occurs, the recovery of the damages is

doubtful due to the various nationallegislations. At present conflicts of law count on the

law where the damages take place. This law will determine whether the c1aimant will he

recompensed, and will govern its range, if it may he delayed, and whether the claimant

loses his claim. Furthermore, the ATC liability relies on that of the national State which

could he contractual or tort liability. If it is contractual, the law of the place where the

contract was signed will apply, and in case of tort, the law of the place where the

damage takes place will apply. The effects for the claimant are of dissimilar natureYll

Additionally, under the sovereign immunity doctrine, which protects governments from

any legal actions, the expressed consent of a sovereign government is necessary in order

to he sued. 103 Giving the present development of the implementation of the CNS/ATM

systems, it is likely that incidents which include foreign parties will increase in the

future. Accordingly, solution is urgently required and this writer is in favour of adopting

a uniform liability strategy in the form of an international convention, or other alternative

arrangements such as model laws, guidance material, a new Annex to the Chicago

Convention or regional agreements. This would ensure safety standards and would he

very useful to States which do not yet have enacted legislation governing these

subjects.l~

As has been stated by a commentator,105 in practice it will be necessary to

develop certain legal specifications conr.erning the transfer of liability from one ATC

.02 Dahal C. S.• Air T1qffk Colllroi LilJbUity III Norway tuUl From A V~W PollII ojllllel7Ulllolllll
U,qfiœIIo1I (LL.M. Thesis, McGiII Universily, 1973) al 71jf.

.03 Eastern Airlines 111C. vs. Union Trust Co. 21F2d 62 (OC 1955), wbere the USA Governmenl
was beld liable for the negligence of ils ATC agency for damages of one million dollars, bul
damlllles were never awarded.

•01 ICAO Doc., sUlm, Generallnlroduction, note 26, (Executive Summary) al Ijf.

'.5 Bordunov, 'Ulm, Cbllpler m, note 11, al 284.
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agent to another with regard to the actual monitoring and controlling of aircraft in

adjacent flight information regions. In view of the diversity of nationalliability systems,

the drafting of an international convention would, no doubt, meet with many barriers;

and 50 for the time being it appears that the ATC liability will continue to be governed

by nationallaw. However, this writer' vision on ATC liability is given in Chapter VIII.

2. Aircraft Nationality

Under internationallaw the State maintains control over its citizens even when

they are out of its territory. Nationals and their possessions continue to receive the

State's protection when they are abroad vis-à-vis other countries to whose jurisdiction

they may be subject.106

At the first international aviation conference held in Paris in 1910 it was agreed

in substance that aircraft should have the maritime law characteristics of nationality and

the principle has since been accepted.107 The Chicago Convention confirms a weil

established role of customary internationallaw by attaching aircraft to the jurisdiction of

the State of registry as provided in Article 17, which is identicaI to Article 6 of the Paris

Convention of 1919. As a consequence, the State of registry is globally responsible for

managing aireraft and for conformity with regulations of civil aviation with respect to,

inler alia, compliance with the roles of the air,l08 airwortbiness, uw licensing of

crews. IID In other words, the State of registry is responsible internationally for the

'06 Cbeng B., "Nationality for Spac:ecraft?" in Masson-Zwaan & Mendes de Leon, supm, General
Introduction, note 28, 203 at '1JJ3jf.

'07 ln tbe ILA conference in Paris in 1910, it was recognized tbat tbe aircraft sbould sbow
nationality in a way para1lel ta tbat of sbips; Slatter R. T., "Nationality Marks sbould Comply
witb ICAO Annex 7 Specificatioos"(October 1992) rCAO J. 13 at 13.

,., CbicalO Convention, supra, General Introduction, note S, Article 12.

If» "'111., Article 31.

110 ibid. 1 Article 32.
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regulation and enforcement of air safety. 1\1 Registration does not provide nationality

but rather confirmation thereof.

The current framework of international air law does not present any obstacle to

the creation of joint operating agencies in international air transport. Dnder Article 77

of the Chicago Convention, joint organizations or operating agencies are subject to ail

provisions of the Chicago Convention. In the 1963 Conference on International Air Law

held in Tokyo, the notion of aircraft natic>nality was significant for the draft convention

which was proposed. Compromise was confirmed in Article 18 of the 1963 Tokyo

Conventionll2 which recognized that in case of joint air transport operating

organizations or agencies:

"...[its] States sha11, according to the cireumstances ofthe case, designate
the State among them which,for the purposes ofthis Convention, sha11 be
considered as the State of registration... ."

Idenlica1 solutions were embodied later in The 1970 Hague Convention,113 and

the 1971 Montrea1 Convention.1I4 However, in 1967 the ICAO Council adopted a

resolution requiring a constitution of a joint register for the purposes of Chicago

Convention A.rticle 77. And it aIso required the designation of a State as recipient of

representation from third States. Ils As M. Mildell6 has noted, the creation of joint

'" Van Dam R. D. &; Howie E. 1., "Facilitating the Lesse BDd lntercbange of Civil Aircraft"
[FeblUll1')' 1989]ICAO Bulktill 9 at 9.

'" Convention on Offences BDd Certain Acis Committed on Board Aircraft; ICAO Doc. 8364.
Entered into force on December 4, 1969 [bereinafter Tokyo Convention].

113 In ils Article S, Convention for the UoIawful Seizure ofAircraft; ICAO Doc. 8920. Entered into
force on September 14, 1971 [bereinafter Hague Convention].

"4 In ils Article 9, Convention for Suppression of UoIawful Acis Against the Safety of Civil
Aircraft; ICAO Doc. 8966. Entered into force January 6, 1973 [berelnafter Montreal
Convention].

". Resolution on Nationality BDd Registration of Aircraft Operatcd by International Operating
Ageocies, ICAO Doc. 8722-C/976. Tbat resolution applies ooly when ail States forming the
international operatiog agency are and continue to be panies ID the Chicago Convention; but it
does Dot apply in the case of aircraft whicb is registered on a national basis.
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air transport operating organizations or agencies are a practical and effective technique

for many LDCs. This will also be important in the current movement toward

intemationalization, globalization, mega-earrier, and the emerging new multilateral era

of air transport. Generally speaking, this will have a positive impact on the CNS/ATM

systems' implementation and operation.

The growing incidence of lease, charter or interchange of aircraft creates a

tremendous burden on the State of registry, because these types of aircraft are often out

of State of registry for kng periods of time. An aircraft registered in one State and

operated by another State calls for a need for more flexible and economical commercial

use of today's costly equipment. After recognizing the problem in a study by an ICAO

Panel of Experts, the ICAO Legal committee, in 1978, prepared a draft amendment to

the Chicago Convention. The Chicago Convention does not adequately specify the rights

and obligations of the State of an aircraft's lessee since the Convention attaches all

important functions and responsibilities to the State of registry. At the 23rd Session of

the ICAO Assembly in September/October 1980, the amendment, Article 83bis,II7 was

adopted. Until the a.'llendment cornes in to force, a State will not be able to avoid its

conventional obligations under the Chicago Convention with regard to the regulation of

aircraft registered in that State. Once the amendment cornes into force, there are other

privileges which will be obtained, surh as, States having the flexibility to join agreements

with other States that provide for the transfer of all or sorne of its obligations; and also

the State's resources will be more practically consumed in regulating the operations and

licences regarding aircraft whose operators are within that State. 118 That will have a

profound impact on facilitating the implementation of the new CNS/ATM systems.

116 For more aDa1ysis sec, Milde M., "Nalionality and Registration of Aircraft Operated by Joint
Air Tnnsport Operatinll Orpnizalions or International Operating Agencies"(198S)X AASL 133.

117 As ID Seplember l, 1994, !I3 States bave ratified the provision according ID ICAO record..

III For delaiIs sec, Van Dam & Howie, ,,,,,., DOle 111, al 10.
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3. International (;ooperation

In genera! terms, the scientific and technological revolution has opened the way

for unprecedented progress in society while at the same time creating global problems

endangering its existence. There are the dangers of, illler aUa, a nuclear war, a

conventional war and other violent conflicts of interests. These problems cannot be

solved by the efforts of individual States.

LDCs are not able to construct global cooperative enterprises, for Many reasons,

particularly, their shortage of financial resources. Consequently, they are embarking upon

what is known as self-help mechanism by insisting on constant sovereignty above their

national natura! resources, and demanding equitable access to global natura! resources,

illler aUa, the radio spectrum, and natura! resources of outer Space. 1I9 This situation

requires a greater degree of international cooperation, new fonns of this cooperation, a

new orientation of national policies, new relations between international policies and

internationallaw, and an updated role for global organizations. 120

Article 1(3) of the UN Charter list, as one of its main objectives, international

cooperation as a means of resolving various international problems. 121 The use of space

was seen by the UN as a means by which the world could he united,122 by expanding

the spirit of world cooperation into outer space. A series of UNGA Resolutions followed

the flight of Sputnik 1, reflecting the optimism of the UN.123 As has been stated:

119 see in generaJ, lakhu R. S., "Developing Countries and the Fundamental Principles of
International Space Law" (Document prepared by the CRASL, McOill University, 1982).

120 Tunkin O. 1., "International Politics and International Law in the Nuclear Age" in Mcwbinney
et al., 'Ulro, Cbapter III, note 99, 9 at 9.

121 SUlro, note 6.

122 Moylan 1., "The Role of the International Telecommunications Union for the Promotion of Pace
through Communication Satellites"(1971)4 Clue W,stem Re.erve J. /11I'1 L. 61 al 62.

123 see UNGA. Re.oluliolJ 1348 (XIII) of 13 December 1958; UNGA. 1lesoluliolJ 1472 (XIV) of 12
December 1959; UNGA. ResoluliolJ 1802 (XVII) of 14 December 1962.
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"l#pacc science and technology have brought more international
cooperation than arry other single influence and have offered nations an
opporruniry to creare an armosphere ofmutual rn~t. "124

ln the Chicago Convention the principle ofcooperation fmds expression in various

provisions. One of the major issues in this context is the international standardization of

mies and regulations relating to civil aviation. This will have profound impact on the

CNS/ATM systems. The guideline 1-3, approved by the FANS Committee and applicable

to ail CNS systems, states:

"[aJ"angements must preserve, facilitare and not inhibit lCAO
responsibiliry for the establishment of appropriare Standards,
Recommended Practices and Procedures in accordance with Article 37 of
the... [Chicago Convention]. "1'"

This is indicate that cooperation is the milestone for ICAO in order to establish the new

systems' related SARPs.

4. Airspace Sovereignty Concept

The principle of sovereignty over airspace has been accepted as a customary

principle of internationallaw. It bas been the subject of many papers with different points

of view as the starting point of analysis. In internationallaw the State is sovereign, and

has exclusive sovereign rigbts over its territory and airspace above. Consequently, in

order to engage in any activities, State consent is essential. 126 State sovereignty over

airspace was accepted as early as the Paris International Air Navigation Conference of

1910,127 since then international air transport agreements bave followed this idea. 128

'24 Malle, supra, Chapter m, note 99, at 1JYJff.

.'" 1040 Doc., supra, General Introduction, note 26 (Appcndix A to the Report on Agenda Item
8), at 8A-24.

•26 Henaku B. D. K., RegùJlUlUsm ilIllllentllliolUJl Air TraIIspon Regu/alion (The Netherlands:
Koma Publishers Poundation, 1993) at 4.

121 The concept of "Precdom of the Air" and the States' control over their airspace arose as carly
as the 1910 Paris Conferencc at which lime the tendency was already ta favour Stale sovereignty

(continued...)
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This concept was expressed in the Chicago Convention, Article 1: Articles 5, and 6

confirm Article 1 by requiring a State's permission for a scheduled f1ight. The airspace

sovereignty concept is not Iimited by the right of innocent passage of a foreign airc.aft.

The terminology used in Article 1 of the Chicago Convention includes, among others,

the terms "territory", "airspace" and "complete and exclusive". The Chicago Convention

never clarifies the term "airspace". It seems that the interpretation is left to the States

concerned.

For the purpose of this thesis it is sufficient enough to state that although State

sovereignty is a political and legal principle, it has significant economic impact. In that,

each State has complete and exclusive rights to open, close or Iimit its airspace 10

commerce with other StateS.129 As a result of this principle, aState can determine its

own mies governing that region and the use thereof. The consequence of this declaration

of aState's sovereignty principle is that in order to make international civil aviation

feasible, exchanging commercial aviation rights in the form of bilateral or multilateral

agreements between States is essential.

The international system which evolved from the Chicago Convention and was

institutionalized in ICAO was meant to proteet the sovereign rights of States and assure

the safety, regularity and the orderly development of civil aviation on the basis of equal

opportunity.l311 The principle of national sovereignty over the airspace is important in

the economic regulatory context because it is at the heart of the regime governing the

bilateral negotiation of traffic rights between States. As has been asserted, the principle

(...continued)
concept; Cooper J. C., "The Intemational Air Navigation Conference, Paris 191O"(Winter
1952)19:1 J. Air L. & Comm. 127 at 127.fJ.

'" Henaku, supra, note 126, at 5.

129 Koo G. F., Forrign EquiJy PartidpoIion in Uniltd Stolts AirUnts (LL.M. Thesis, McGiII
University, 1989) [unpublisbed] al 9.

130 The concept of equality of opportunity originated in bistorical sequence from the acbievement
of individual liberty to independence by new States and logically progressed to Iiberal
egalitarianism being applied to the emergeDt world society; for details Bee in general, Kuba1lcova
V. &; Cruicksbank A. A.,/lIItt7lllliolUll/ntqlllJlily (N. Y.: St. Martin's Press, 1981).
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ensures wide participation in international air commerce as States seize the opportunity

to develop air services which complement their national aspirations and their commercial

needs. 131

The only means of limiting this sovereignty is to enter into international

agreements. However, international agreements on matters interfering with, or curtailing,

the sovereignty of States are invariably only ratified if enough loopholes are bullt in to

enable the signatories to act as they Will.
132 Furthermore, States give up their

sovereignty only when it is in their interest; the combination of self-interest,

technological progress, and geopolitical factors may deteriorate State autonomy.

The State sovereignty concept has done nothing to create a self-sufficient State.

Furthermore, over the years it has been necessary for States to engage in trading goods

and services as defined by the General Agreement on Tariffs and Trade (GATr).133

Consequently, there are growing inter-State relationships. It is one Commentat;:;r'sl34

view that:

".. .iTllernati01liJ1 civil aviation could have been better developed if it had
not been squelched by an overemphasis on the place of the concept of
State sovereignty over airspace...."

Nevertheless, as previously stated, the current efficiency, necessity and

cooperation principles weaken the absolute sovereignty rights of States; one can remark

that the absolute sovereignty concept is likely to vanish in the modern era ofglobalization

and telecommunication which governs the aeronautical industty. Accordingly, more

,,. Dickley R., "World Air Transport Dcvelopmenl- 40 Ycars ofContinuous Growth" [Novembcr,
1984]/CA.O BulInùI 16 al 16ff.

'" Vermculen H. M., "ICAO and the KAL-007 Tragcdy"(June 1986)2IFA.LPA Quartt"y Rtllitw
4 al 6.

"' Sec in gencral, Jackson J. H., 71It World TrrMIing Sylttm: lAw tuIIl Poliey of InteT1UltÛJnol
BeoMmk RtlDtiollS (Eng1and: The Massachusetts lnstitule ofTechno1ogy, 1989); Jackson J. H.,
Rtltrut::IIUÜII lM GA.7'T Sylttm (N.Y.: The Royal lnstitule of Inlernational Affairs, 1990);
"GATr Whal il is, Whal il Dacs" (GATT Centre William Rappard, Gcneva, 1992).

,.. Hcoaku, '''''1'0, DOle 126, al x.
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suitably practical approaches based on equity and economic objectives are emerging, and

gradually resulting in an interdependence for common interests in international relations.

This writer believes this will cause commercial space activities to develop, and

consequently this will promote the introduction of space-based resources to the aviation

industry, and facilitate the implementation of the new CNSIATM systems. As stressed

by N. Matte:13l

"sovereignry must meet the challenge brought about by the Open Skies
initiative which is a reflection of a new era of international relations.
Indeed. States are now willing to cooperate in order to establish a stable
international order. "

In one commentator'sl36 words: "[ilfmankind is to change the present course

ofhistory. airspace sovereignry has to be given a differentform and shape." This view's

also supported by Shawcross and Beaumont's view that even in the absence of any treaty

provision, aState may enjoy rights or privileges in the airspace of another State. 137

The current global cooperation and sharing of benefits and resources of outer space

would be a continuation of cooperation in airspace. With the approach of the twenly-first

century, the collapse of the USSR, and the appearance of many new nations, there is a

need for more cooperation and understanding between nations. ll8 Consequently, the

concept of airspace sovereignty is viewed as a matter of variance of national existence

in a united universal system. This permits us to see the sovereignty concept as an

135 Matte N. M., "Thc Open Skies lnitiativc: Sovcreignty and Legal Implications" in Matte N. M.,
Atm.r Colllroi GIId Disturrulmtlll III Outer Spau: Towards a New Ordtr ofSUl'lliI'lll, vol. IV,
M. (Montrea1: CRASL McGilI University, 1991)123 at 169ff.

Il. Bball S., "Contribution of Acrospace Law ta the Evolution of Man and Global Society" (1980)V
AASL 309 at 316.0:

137 Martin P. et al., Ms.• vol. 1. 3M M.• Shawcroll ". 1ItluuruI1II 011 AIr Law (London:
Buttcrwortbs, 1966) at 190.

"' Sec for delaiIs, A1·Gbamdi S. A., Towards Globa/fmtblll ÜI lM 211t c.lIIU1y: Trrlld ANIJ,riI
for Civil AriaIlolI (Master of Arts Thesis, Concordia University, 1993) al 75.0:
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appropriate and basic element rather than just a principle of restrictive State controL!39

This writer believes that could have a profound impact on facilitating the implementation

of the new CNS/ATM systems.

s. Arbitration and Adjudication Provisions

Considering the interrelations and similarities between air and space law, those

methods for mandatory settlement of conflicts found in international air larl are of

particular interest and relevance for feasible subsequent space law development.

In the view of K.-H. Bocktiegel,l40 the Chicago Convention and the two

companion agreements, \41 establish a relatively complex dispute settlement system. In

addition, a host of international aeronautical agreements, both multilateral and bilateral,

confer arbitral jurisdiction on the ICAO Council or sorne other body established by the

organization.

Any member State may apply to the ICAO Council,\42 and its decision is based

on procedures which are approved by the Councill43 and in the above mentioned

Conventions. l44 Any State party to the dispute may appeal the Council decision either

ta an ad hoc, arbitral tribunal or ta the 10. If the 10 Statute is not accepted by one of

". Bbatt, .upra, note 136, at 316ff.

,.. Bockstiegel K.-H., "Arbitration and Adjudication Regarding Activities in Outer Space" (1978)
6:1 J. Spau L. 3 at 9.

'" Chicago Convemion, .upra, General Introduction, note S, Articles 84-88; the International Air
Transport Agreem~i1t, US Dept. of SI4le Pub1kDJion 2282. Signed at Cbicago, on December
7, 1944, Article IV, section 3 (hereinalter Transport Agreement]; the International Air
Services Transit Agreement, ICAO Doc. 7500. Signed at Cbicago, on December 7, 1944, Article
II, section 2 [hereinalter Transit Agreement].

142 Cbicago Convention, id., Article 84; for more delails _, Buergenthal T., Law-Maldng in lM
IIIIefJUllio"'" Civil AviDIion Orgtutiultioll (N.Y.: Syracuse University Press, 1969) at 123ff.

l" Rules for the Settlement of Differences, Second ed., 1975; reprinted in 1986, ICAO Doc.
"82/2.

,.. Supra, note 141, Cbicago Convention, Articles 84-88: the Transport Agreement, Article IV,
section 3 and the Transit Agreement, Article II, section 2.

196



the party, the appeaI will automaticaIly he decided by arbitration. Furthermore, if the

parties in dispute agree, the arbitral tribunal will be decided by a three member arbitral

tribunal ta which the Council President shall name an umpire if the arbitrators cannot

agree on an umpire.14S The decisions on the appeaI either by the ICI or by the arbitral

tribunal are final and binding for the parties. l46 It is a prevailing view that the ICAO:

-[dJispUle-settling machinery established by the Convention and the Transit
and Transport Agreemellls is lJy no means a model oflegal draftsmanship.
It leaves too many importa1ll questions unresolved, and these uncertailllies
may weil have discouraged some States form resorting to it, lest they jind
themselves embroiled in lengthy litigation costlier tkat the object of the
dispUle. _147

As noted by the first President of the ICAO Council, Dr. Edward Wamer:

-[nJo illlemational agenq composed ofrepreselllatives ofStates could be
expected to bring judicial detachtnelll to the consideration ofparticular
cases in which large national illlerests were involved... The Council as a
whole can hardly be expected to function judicially. _148

In practice, the ICAO system of dispute settIement has not proven itself to be

efficient; only three cases have been submitted to the Council for formai resolution

between 1947 ta 1971 and more thereafter; the first involved a dispute between India and

Pakistan in 1952, where India complained that Pakistan was in breach of the Chicago

Convention by not permitting Indian aircraft ta overfly Pakistani airspace on their way

ta Afghanistan; the second was a complaint filed by the UK against Spain in 1969,

alleging the violation by Spain of the Chicago Convention by the establishment of a

prohibited zone adjacent ta Gibraltar; and the third case was a complaint by Pakistan

'45 Chicago Convention, ibid., Article 8S.

146 Ibid., Article 86.

l" Buergenthal, 'UlI'tl, note 142, al 124.

,., As cited iD Milde, 'UlI'tl, Cbapter DI, note 79, al 93.
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against India in 1971, conceming a hijacking of Indian aircraft which landed in

Pakistan. 149 In the tirst case the complaint was amicably resolved by the parties, the

second was deferred by the parties, and the third case was withdrown after the formation

of the State of Bangladesh in 1972. Hence in none of them did the Council reach a

decision on the substance. As explained earlier in Chapter mthat the dispute settlement

method adopted by the Chicago Convention lacks the judicial detachment, independence

and expertise necessary ta adjudicate a dispute with the required impartiality, also it is

doubtful that Chapter XVIII of the Chicago Convention could be meaningful in the

context of CNS/ATM systems.

It is sufticient to note that Most bilateral and Multilateral agreements on air

services provide compulsory arbitration. 1SO That mechanism of compulsory arbitration

is in this writer's opinion needed i,; facilitate the implementations of the new CNS/ATM

systems. History has proven that States are quite unwilling ta resort to arbitral or judicial

dispute resolution and prefer to rely on unilateral remedies if consultations are

ineffectuall51 •

,.. Sec for more details, Milde M., "Dispute SeUlement in the Framework of the International Civil
Aviation Organization (lCAO)" in StuiIlt. ÜI Air tuUl Spaee Law (Koln: Carl Heymanns, 1979)
al 91; Dempsey P. S., Law tuUl Forei". Poiley in ll11emlllulllol AlIilIlion (N. Y.: Transnational
Publisbers Inc., Dobbs Ferry, 1987) at 302.

'''' Sec those qreemenls not making arbitralion compulsory sacb as between Federal Republic of
Gcrmany and Mexico, BGBL. 196911, 194; Gbana and Rumania, S67 U.N.T.S. 443; Guinea
and Sweden 46S U.N.T.S. 23S.

'" Zoller E., PttI«I/me Ullillllerai ReJMt&.: An Anoly.is of CoUl!!~lfMlIIure. (New York:
Transnational Publisbers, 1984) a14. In air transport mallers Stall'.il undoubtedly allemptto senle
their conflicts throuab consultation before they cboose any I~nilateral measures of require
enforcemenl. States may decide to enter a special agreement (cor.lpromile) after a dispute arises
in order to establisb an tJd hoc tribunal; they normally do 50 on tbeir own free will; see furtber
deIaiIs, Bradley M., "International Air Cario Services: The Haly-',r]SA Air Transport Agreement
Arbitralion"(I966)12 McGUl L. J. 312 al 31218-
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6. Special Limitation on F1ight of State Aireraft

The Chicago Convention never completely defined the term "aircraft", except in

Article 3 which classifies aircraft into State and civil aircraft. State aircraft are for

example military, customs and police aircraft. The general nature of the wording of

Article 3(b) gives rise to a number of problems of interpretation. As there is no

conformity of opinion concerning this, different interpretations arise which are based on

each country's personal interest. That resulting uncertainty concerning the applicability

of the Chicago Convention and its Annexes, as weIl as a number of post-Chicago

international air law instruments.1l2

During the eighth meeting of its 140lh Session on 23 of November 1993, the

ICAO Council consider the Secretariat study on the subjecl. The Secretariat submitted

that a proper interpretation of Article 3(b) would show that no aircraft used in military,

customs or police service should be considered to be civilian under the Convention.

Conversely, all aircraft used on other than the specified government services should be

50 regarded. It is al50 suggested that the Council should adopt an interpretation of Article

3(b) for the guidance of contracting States, and that consideration be given ta amending

the ICAO Model Flight Plans Form, the Procedures for Air Navigation Services-Rules

of the Air and Air Traffic Services (pANS-RAC) and certain Annexes. ll3 Although,

the Chicago Convention is not applicable to State aircraft as stated in Article 3(a), the

States are obliged, when issuing regulations for their State aircraft, to take inta

consideration the safety of navigation for civil aircraft, Article 3(d). State aircraft also

need prior authorization to fly over or onto land in a territory of another contracting

State, as in Article 3(c), and the use of its CNS facilities will have be an explicit or

implicit part of it. Therefore, it is the dutYof the Parties ta the Chicago Convention ta

regulate their State aircraft in such a manner that they regard the safety of navigation of

'52 As example, the Convention on the International Recognition of Riabts in Aireraft, ado(lled al
Genev. on June 19, 1948, /CAO Doc. 7620; Tokyo Convention, .upra, DOte 112; The HaSUe
Convention, .upra, note 113.

'S> /CAO LCI29-'WP/z-I, A1tlIdI1MIII 1.
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civil airerait. Contraeting States are under no obligation ta notify ICAO of the

differences under Article 38 of the Chicago Conventio,n when State aireraft are not

complying with international standards established by ICAO. State aireraft in oceanie or

polar regions outside ofany State's sovereign airspace will use the CNS faeilities as weil,

at least in order ta proteet civil aviation from the risk of collision. Any liability or rights

that arise from the operation of State aireraft will be subject ta the applicable national

law and ta general international law since the State of nationality is responsible for its

State aireraft.

ln this writer's view, State aireraft issue should not cause any substantiallegal

problems for the legal framework of the CNS/ATM systems, although the enforcement

of sueh State responsibility may require the development of specifie procedures.

However, in the case of drafting an international agreement regarding ATC and

CNS/ATM service providers' liability, it should solve problems arising from aerial

collisions. Also, it might be practical to extend the scope of sueh agreement ta ail aireraft

and specifically ta military, governmental aireraft, etc. since in sorne countries ATC

ageneies may provide services and information ta State and civil aircraft.

7. Freedom of F1ight and the 1982 UN Law ot' the Sea Convention

The sea covers over seventy percent of the Earth's surface; the law of the sea is

one of the earliest divisions of internationallaw. Custamary law has long been and will

remain a principal foundation of the law of the sea. The fi.rst practical steps in the

codification of modem law of the sea were achieved by the First UN Conference on the

Law of the Sea, gathered at Geneva in 1958. It adopted four international conventions

dealing with the territorial sea, continental shelf, -the high seas and the fishing and

conservation of living resources.·"

,.. Convention on the Territorial Sea and the conti8Uous Zone. U.N.T.S., vol. 516. al20S. Intered
into fon:e on September 10, 1964 [hereiDafter Territorial Ses Convention]; Convention on the
Continental Shelf, U.N. T.S., IIOL 499, al 311. Intered into force on June 10, 1964 [here1nalter
Continental Sbelf Convention]; Convention of the Hilh Sels, U.N. T.S., voL 450, al 11.
Intered into fon:e on September 30, 1962 [hereInafter Hi&b Seas Convention]; Convention on

(continued...)
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On April 30, 1982 the Third UN Conference on the Law of the Sea adopted the

current UN Convention on the Law of the Sea;155 There are particular provisions in the

Law of the Sea Convention that relate to the principle of airspôce superjacent to various

jurisdictional areas and zones of the sea. The Law of the Sea Convention affirmed in its

Preamble, iTller alia, "malters not regu/ated lJy this ConveTllion continue to he govemed

lJy the ru/es and princip/es of genera/ iTllemariona! law." Therefore, the general

international air law continues its applicability. Additionally, the Preamble recognizes the

desirability of establishing a legal order for the seas and oceans which will promote

global communication. This provision is also relevant in the interpretation of rules

regarding navigation, transit, overflight, etc. Generally speaking the airspace above

territorial waters, zones, and the State's security and preservation zones have been

completely settled by the Law of the Sea Convention.\S6 Consequently, the

developments of the international law of the sea are of great importance both for the

application and interpretation of international instruments relating to air law in general,

as noted in the 2Sth Session of the ICAO Legal Committee of 1983,157 and to

CNSIATM systems implications specifically. Il should he clear that the Chicago

Convention does not dea1 with the freedom of the sea. Article 12 only stipulates the

binding force of the Rules of the Air over the high seas. U8

Therefore, for the purpose of this thesis, in the following sorne comments on the

"straits usedfor iTllemariona/ navigation, archipe/agic States and the Exclusive Economie

(...continued)
Fishing and Conservation of the Living Resources of the High Seas, U.N.T.S., vol. 559, al 285.
Intered into force on March 30, 19661herelnarter F'lSblng and L1vÏDll Resourœs Convention).

'" The United Nations Convenlion on the Law of the Ses, UN Doc. A/CONF. 621122. Opened for
signature on December 10, 1982; Comes into force on November 16, 1994 [herelnalter Law
of the Sea Convention).

1>. For details sec, Milde M., "United Nalions Convention on the Law of the Ses • Possible
Implications for International Air Law"(l983)VIII.4ASL al 167.

IS> ICAO Doc. 9J97.LCI1BS, al 4-8 Paragraph 4: 9.13

151 Sec, Annex 2, supra, General Introduction, note 4.
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Zone (BEZ)" are given only with regard to their impact on international air law, in

pa..1icular the freedom of flight.

(a) Archipelagie Smtes

The archipelagic State means aState constituted entirely of one or more

archipelagos and may inc1ude other islands. 159 The sovereignty of an archipelagic State

is increased by the Law of the Sea Convention to the waters surrounded by the

archipelagic baselines; this sovereignty extends to the airspace over the archipelagic

waters, as weil as to their bed, subsoil and resources. 16O The Law of the Sea

Convention, in its Article 53, grants ships and aircraft of all States the right of passage

through sea lanes and the airspace over them, designated by the archipelagic State; and

also the right to pass through or over its archipelagic waters and the territorial sea

adjacent thereto. The sovereignty of the archipelagic State over its archipelagic waters

is restricted only by the right of archipelagic sea lanes passage enjoyed by ships and

aircraft in the designated sea lanes and air routes.

(b) The Exclusive Economie Zone

The EEZ is an area of the sea which was given by the Law of the Sea Convention

a specific legal regime. 161 Article 56 states the rights, jurisdiction and duties of the

coastal State in the EEZ. In its paragraph (a), the coastal States are entitIed to:

"sovereign rights for the purpose ofexploring and exploiting, conserving
and managing the natural resources. whether living or non-living. of the
waters superjacent to the sea-bad and ofthe sea-bed and its subsoil. and
with regard to other activities for the economic exploitation and
exploration ofthe zone, such as the production ofenergy from the water.
currents a.'Id winds. "

". Law of the Sca Convention, supra, noie 1SS, Article 46

UIO Iblll., Article 49.

161 ibid., Article 55.
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This Article clearly specifies the costal State's rights in the EEZ but does not

r.xtend it to the airspace above the EEZ. Furtherrnore, Article 58.1 specifically refers to

the airspace by stating: ".... all States• .... enjoy. subjeet to the relevant provisions of

this Convention. thefreedoms referred to in article 87 ofnavigation and overflight... ."

In examining Article 87.1, it specifies the freedom of overflight as one of the freedoms

which all States cao exercise over the high seas. This gives no doubt that the right of

overflight over the EEZ has the same characteristics as high seas rights. This view is also

supported by the Rapporteur to the 29th Session of the ICAO Legal Committee. 162

On the other hand, the Convention has avoided a clear statement or whether the

EEZ is still part of the high seas or not. 163 The problems of interpretation may arise

not only with respect to the Chicago Convention, which refers in its Article 12 to high

seas and its Annexes. but also with respect to other air law instrumentsl64 in which

high seas are mentioned.

At the 26th Session of the ICAO Legal Committee in 1987, IATA expressed the

view that it is desirable for ICAO member States ta reach a consensus. They advise that

the ICAO accept an interpretative determination that for the purpose of the Chicago

Convention, its Annexes and other international air law instruments, the EEZ is deemed

ta have the same legal status as the high seas. At the same Session, IFALPA went even

further and proposed amendment to the Chicago Convention by inserting "and the

Exclusive Economie Zone" after the words over the high seas in the third sentence of

Article 12 of the Chicago Convention.16S This writer supports the view that it is

desirable to clarify the matter and reach a consensus within the framework of ICAO by

an interpretation in order to understand the possible implication of this profound

162 /CAO, LCI29-WPI8-3. al 9.

16] Milde, .upro, note 154, al 192.

"" Such as, the Convelltion on Damoge Coused by Foreign Aircrqft to 'lhird Panies on the Surface;
/CAO Doc. 7364. Signed al Rome. on October 7. 1952 (berelnafler Rome Convention) Article
23(2); Tokyo Convention, .upro, noie 112, Article 1. paragraph 2.

,.. /CAO LCIZ~WPIS-40. al 2.
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development of international law of the sea for the instruments of international air law.

Such interpretation along these lines could be as an amendment to the Annex 2 to the

Chicago Convention. Also, this could result in stability of the EEZ legal regime with

regard to air law on one hand, and will promote the CNS/ATM systems on the other.

(c) Straits Used for International Navigation

The international straits are areas of conflicting interest between States. They

secure States' freedom of navigation and overflight through and over the straits without

interference from coastal States bordering the straits; and the bordering States have an

interest in securing their territorial waters and their security in these often strategically

significant geographic locations. The Law of the Sea Convention for the first time sets

out a new internationallegal regime for straits used for international navigation. l66 The

extension of the territorial waters up to twelve nautical miles would close over a hundred

international straits which are narrower than 24 nautical miles. Therefore, the importance

of international navigation and aviation necessitates a special regime for the right of

transit in such areas.

Ships and aircraft of ail States are aIlowed unimpeded "transit passage" .167 That

transit passage which means jreedom of overflight for aircraft represent a new regime.

The duties of ship's and aircraft's during transit passage are pointed out in Article 39 of

the Law of the Sea Convention. It is duty of States bordering on straits not to hamper

transit passage, and they have no right to suspend a passage. 168 States bordering Straits

have the right to regulate navigation and other aspects of passage for, inter alia,

reduction and control of pollution, with respect to fishing vessels and loading or

unloading of any commodity, currency, persan etc. 169

,.. Law of the Sea Convention, SIIpI'G. note 155, Articles 34 to 45.

'67 1bIII.. Articles 37, 38.

1111 1bItL. Article 44.

1.. 1bIII., Article 42.

204



B. The Impact of the Prevailing International Air Law on the New

eNS/ATM Systems

The rules of international air law goveming aircraft navigation as illustrated above

are principles for ensuring the development of international civil aviation system. The

use of space technology for the benefit of civil aviation requires changes in present

international air law that would remove restrictions in the introduction of modem

technology. Also, this would make it feasible to improve the safety of international air

transport. Any function or obligation of aState to guarantee the continuity of the

provision of the CNS/ATM systems and services beyond its territory, and to insure its

non-discriminatory accessibility, cao be made certain through a definite commitment of

the State under unilateral obligation or bilateral or multilateral agreements.

The current mechanism of dispute settlement in the Chicago Convention is not

adequate. In order 10 provide integrity ta the CNS/ATM systems it is important that

adequate machinery exists for the settlement ofdisputes. The disputes most likely to arise

are, illler alia, disputes between service providers and users. In this writer's view, any

CNS/ATM systems Service Agreemelll should contain a safeguard clause which describes

mandatory means ofdispute resolution at the disposai of the contracting parties regarding

the interpretation and application of the agreen.llnt.

The present ATC legal regime is not sufficient enough to promote the CNS/ATM

systems' implementation. This require taking inta account various elements, inter alia,

the relationship between the parties and implementation, and the type of service providers

which fall into three categories: national authority, private entities and international or

regional organizations.
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Section m: Outer Spaœ Law

A. Overview

The use of satellites for telecommunication, navigation and surveillance purposes

is global in nature, and implies use of outer space and radio frequencies. Accordingly,

the scope of these activities will require regulation by intemationallaw and outer space

law.l7° This fact has important consequences since it applies even in cases where

satellites are launched and/or operated by private entities.

Outer space law is driven by technological advancement. Increased commercial

space activities encourage the development of law and require the assurance of public

order ta regulate potentially conflicting interests. Regulation of activity in space, mainly

activity that consists of commerce, transit, and habitation, calls for a flexible set of

standard terms and conditions.·7• As K.-H. Bockstiegel172 pointed out, the global

community gave its consensus173 to space treaties, inter alia, the Liability Convention

and OST, merely because they had little interest in outer space at that time. Currently,

States are more interested in the economical and political concems involved in the space

activitie,s and space law. Because of the varied interests of States, it is becoming more

difficult ta agree on specific aspects of space law. Furthermore, with the more States

interested in space commercial activities, inter alia, mobile communication and remote

sensing, conflicts are expected ta increase and therefore solutions must be found. It is

'10 Van Der HcydcD M., TuiDdcr P. & De Vries W., "A Typical Tl'3IISpoDder Lease; Peremplory
RiSbls; Liability of Satellite Opcrators for Breakdowas" (Revised versioD ofpaper addressed 10
thc 8th. ConfcreDce of SectiOD OD BusiDess Law's Commillee OD Outer Space of the IBA,
LoDdoD 14/18 Scptcmher 1987).

'" A1moDd Jr. H. H., "Progress iD the Law of Outer Space: StaDdardized Tenns and CODdilions"
iD Matte, III]/ra, Dote 135, 1 al 3J!.

172 Bocksticscl, III]/ra, Dote 140, 3 al 3J!.

l7J Hc also secs thal iD the carly days of the spacc aclivilies States sccmed Dol so mucb atteDtive of
thc military, ccoDomic, and polilical iDteresls iD thc spacc activities. Or else, OST al1cast would
Dol bavc bccD 50 si8JIÎfic&D1 iD accomplisbiDg ils broad range of applicability or iD heiDg ratified
byall priDcipal spacc Dations, Bocksticsc1 K.-H., "Commcrcial Spacc Aclivities: Tbeir Clrowing
IDflucDCC OD Spacc Law"(I987)XII AASL 175 al 179.
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further stated: "... disputes on various aspects ofspace law can no longer be left open

al/owing each Stare to persist in its own view and act according/y. "174

This means that current and future space actvities are in need of new agreements

which could have a significant impact and influence on the new CNS/ATM systems'

functions. In the following part we will briefly dea1 with sorne selected legal aspects of

outer space law which have significant impact and influence on the new CNS/ATM

systems.

B. Selected Principles

1. Outer Space Freedom

~:::) Freedom of Use ood Exploration

The freedom of use and exploration of outer space is comparable to long

established right of freedom of the high seas, an area which, like outer space, is not

subject ta claims of sovereignty. The first years of the space age were an era of

exploration that was ruled by the two space powers. However, as space technology

develops, commercialization causes outer space exploitation to be more common. Unless

the interests and direct participation of the international community changes, there will

be a demand for more specific rule5 to regulate space activities. '75 The principle of the

freedom of exploration and use of outer space and celestial bodies is universaily

recognized. 176

The exploration and use of outer space should be free of discrimination of any

kind, and not subject to national appropriation,177 in accordance with the Charter of the

". Bocksliegel, lupra, note 140, al 4.

'75 Jericho E. &: McCracken D., "Space Law: Is il the Lasl Legal Fronlier?"(1986)S1J. Air L. '"
Comm. 800 al 800.

". The outer space is basica1ly Cree as confirmed in the OST Article l, paraaraph 2; in ils Article
Il il defines outer space as l'tl communh, a place owned by no one and for the exploralion and
use of ail.

177 OST, lupra, note S, Article Il.
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UW78 and international laW. I79 The Moon Agreement of 1979,180 in Article 4, lays

down that the exploration and use of the moon shall he the province of aIl mankind, and

shall he carried out for the benefit and interest of aIl countries irrespective of their degree

of scientific or economic development. That freedom applies ta ail activities including,

inter a/ia, satellite telet',ommunication. However, the OST contains certain limiting

clauses with respect to the freedom of outer space, such as the non-appropriation, 181

the non-discrimination clause, and the equality clause,182 the common benefit and

interest clause,183 and the responsibility and liability clause. l84 Furthermore,

according to its Article IX, States Parties shall he guided by the principle of cooperation

and mutuaI aid and shall carry out aIl their activities in outer space (concerning the

exploration and use of outer space) with due respect to the corresponding concerns of

other nations. Also, the !TU Constitution, in its Article 34(1), indicates limitations on

the freedom of outer space use, as stated:

•[aJll stations, whatever their purpose, must be estab/ished and operaled
in such a manner as Mt to cause hannful inteiference to the radio
services or communications of other Members or of recognized privale
operating agencies, or ofother duly aUlhorized operating agencies which
carry on radio service, and which operate in accordance with the
provisions ofthe Radio Regulations.•

There has been no consensus in the UN Outer Space Committee on a clear

distinction between the domain of space subject to free use, and the domain of air subject

17. ibid., Article III.

''19 !bill., Article 1 paragraph 2: Article III.

,0) Agreement Goveming the Activities of States on the Moon and Other Celestial Bodies; UN
GAOR, A/Rts.lJ4/68 (Deœmber 5, 1979). Opened for signature on December 18, 1979:
entered into force on July 11, 1984 [hereinaftcr The Moon Agreement].

III OST, '"pra, note 5, Article II.

'" !bill., Article l, paragraph 2.

'83 !bill., Article l, paragraph 1.

,8< !bill., Articles VI and VII.
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to national autonomy.l85 While a clear distinction will require 11 boundary between air

and space, the issue has been discussed for many years without result. The solution to

the problem of the boundary remains elusive, in reality this writer does not see any need

for such distinction between air and space.

(b) The Impact on the New CNS/ATM Syst~ms

The issue of freedom of use with respect to the new eNS/ATM systems is no

different from the freedom principle i Jeneral. While there is a broad right of use,

eNS/ATM service providers must bear in mind the considerations enunciated in OST

Article 1, paragraph 1, which state:

"[t}he exploration and use ofouter space, ...• shall be carried out for the
benefit and in the interests ofaIl countries, irrespective oftheir degree of
economic or scientijic development, and shall be the province of aIl
mankind. "

These are the limitations placed on the absolute freedom of use, and must be kept

in mind when considering the regulation of the new eNS/ATM systems.

2. The "Common Heritage" Principle

(a) Overview

Common benefit is a politico-Iegal concept. Also it is a philosophica1 statement

of exploitation policy, which has great flexibility in actual human progress. This concept

is expressed in many ways, particularly in Article l, paragraph 1 of the OST which

requires as a legally binding stipulation that the exploration and use of outer space shall

be carried out for the benefit and in the interest of all countries. At an earlier stage, these

principles were formulated in the Declaration of Legal Principles Goveming the

Activities of States in the Exploration and Use of Outer Space, 1963(4). The terms of

Part D of Resolution 1721, of 1961(5) refers to the UN Assembly's beliefs that

communication by means of satellite should be available to all countries of the world as

'85 See, e. g., Jascotuliyaua N., ·"Kcyoote Address: SplI" Commerce 00 a Global S<:aIc"(Wioter
1990)5:1 JolU7lDl L. ,f, '!'eewlogy 1 al 2.
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soon as practicable, and that this be on a global and non-discriminatory basis.186 The

common heritage notion stresses legitimacy and fairness, but its opponents assert that this

would come at the cost of efficiency. Most concerns about the concept of common

h~ritage require only that the sharing of resources be equitable, and that there is

permission for access to common Spaces. 187 Additionally, it was emphasized that any

natura! resources not under the control of any State are governed by the following:

"[i.] such areas are not subjeet to appropriation by stales; [li.] aU stales
must share in the management of them; [Hi.] there must he an active
sharing ofthe henefits reapedfrom the exploitation oftheir resources; and
[iv.] the areas must he dedicaled exclusively to peacejûl purposes. "188

Il should be kept in mind that the eommon heritage concept gained immediate

attention and recognition because of the increasing influence of the LDCs on the

international front. As a result of treaties, the concept became connected with many

geographical zones not only the outer space but also in the high seas, and Antarctica.189

(h) The Impact on the New eNS/ATM Systems

As the commercial utilization of space increases, it is expected that the common

heritage concept will gain greater definition. Satellites, as a part of the space segment,

will be a component of air navigation safety hardware. Consequently, once a user

possesses the required on-board equipment, permitting him to utilize the CNS/ATM

systems, the access to the space segment should not be precluded. The new CNS/ATM

service providers must be dedicated to non-discriminatory service. Il is interesting to note

.16 Lyall F., "Space Telecommunications Organisations and the Developing Countries"(1989)32
CoUo. L. OuItr Spaet 242 at 242.

•17 Blaser A. W., "The Common Heritage in Its Infinite Variety: Space Law and the Moon in the
1990's"{Winter 1990)5:1 JolUlUll L. & Ttchrwlogy 79 at 82.

"' Larscban B. '" Brennan B. C., "The Common Heritage of Mankind Principle in International
Law"(1982/83)21 ColumbiiJ J. TrrmsIftllioIlD1 L. at 305.

•" F1emin& D. J. et al., "State Sovereignty and the Effective MlIlIlIgement of a Sbared Universal
Resource: Observation Drawn From Examining Developments in the International Regulation
of R8diocommunication"(1985)X..u5L 327 at 330.0:
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that one of the fundamentaI principles underiying the ICAO philosophy whieh was

developed by the FANS Committee is: "[u]niversal accessibiliry to air navigation safery

services must be available without discrimination. "190 Also, the statement of ICAO

poliey on CNS/ATM systems implementation and operation whieh approved by the

Couneil on March 9, 1994 adopted the universal accessibiliry as the first principle.191

In regulating the new CNS/ATM systems, the common heritage principle must be

respected as an important foundation for outer space utilization.

3. Liability Principle for Commercial Space Activities

In international relationships as in other social relations, the infringement upon

the legal interest of one subject of the law by another legal party generates responsibility

in Many forms determined by the particular legal system. Commonly, international

responsibility is considered in relation to States as subjects of the law. As the

commercialization of space increases, private entities will play a meaningful role in Many

domains, inter alia, space launeh, telecommunications, and space transportation.

One can question whether organizations, private entities and individuals have the

ability to bear responsibility for the risk that space activities represent for possible

damage or injuries that could result from these activities, and for making ciaims on an

international plane. Also, should States have to be responsible for a private entity's or

a eitizen's activities in space?

In order to answer the above questions, the following, whieh is a basie mechanism

ofliability concept for States, private persons/enterprises, and international organizations

is discussed, followed by its impact on the new CNS/ATM systems.

,.. ICAO Doc. 9623, FANS(l1)/4, Appendix A ta the Report on Agenda Item 8, al 8A-24.

191 ICAO CIr. 249-AN/149, Appendix 1, al 33.
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(a) The Basic Features of tbe Liability Concept

(i) The States' Liabilities

State responsibility and Iiability is not based upon delict in the meaning of

municipallaw, and international responsibility relates both to breaches of treaty and to

other breaches of a judicial responsibility. 192 State responsibility can only he invoked

if the act or omission can he attributed to aState. There is growing interest in

commercial space activities, and a concern with State responsibility and liability for

private enterprises relating to current space teehnology. It is Prof. Cheng's view that

national activities should include ail activities within the jurisdiction of aState, including

its territorial jurisdiction, quasi-territorial jurisdiction and personal jurisdiction.193 The

OST a1ready provides in its Article VI that:

"States... shall bear international responsibility for national aclÎvilÎes in
outer space, ... , whether such activities are carried on by governmental
agencies or by non-governmental en.ities. ... "

This mandates international responsibility for national activities in outer space and

assures that States cannot avoid international responsibility for national activities in space

merely because they are conducted by their non-governmenta' entities. Article VII a1so

refers to the liability of States for damage towards other States' nationals and property.

The consequences of this principle are a1so specified in this Article, which provides that

aState which launches, or procures the launch, of an object into outer space and aState

from whose territory or facility an object is launched, is globally liable for damage

caused to any third-party by such object or its component parts. From the foregoing it

is obvious that the OST was quite general in its provisions concerning the international

liability of States.

t91 BIOwn1ie L, PrInclples or PubUc International Law, 4ed. (USA: Oxford University Press,
1990) al 434.

'93 CbeDg B., "lDtemaliooa1 Respoosibility aod Liabilily for Natiooal Activities iD OUter Space,
Especially by NOD-GovemmeDta1 EDtilies" in bODour of Waog Tieya, Cbapter 10 (The
Netberlllllds: MartiDUS Nijboff, 1993) 156 al 15~
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In furtherance of this principle, the Liability Convention gives details of liability .

Article TI provides detailed mIes for detennining and enforcing the launching State's

liability. Strict liability applies when damage is caused by a space object on the surface

of the earth or to aircraft in flight, whether directly or indirectly, except where such

damage has resulted due to the gross negligence or sorne act or omission done with inlent

to cause damage either on the part of the victim or on the part of claimant Stale to which

he belongs. In Article m, when damage occurs in a place other than on the surface of

the earth, fault liability of the launching State applics. The Convention recognises the

principle of joint and several liability and in its Article V(l), which says that if States

launch jointly a space object, they are liable for any damage it causes. The launching

State as defined in Article l(c) includes the State from whose territory or facility a space

object is llil:nched, without regard to whether it is launched by or for a private venture.

Accordingly, this writer shares the view of K.-H. Bockstiegel,l94 that launching States

shaH be liable for space activities carried out by their agencies or non-government

entities. Since nationallaw remains outside the scope of this thesis, it is adequate to point

out that Article XI(2) makes it clear that the damaged State, and its natural or juridical

persons, are not prevented from pursuing a claim before the national courts or tribunals,

on the basis of national law of the launching State.

The Moon Treaty in Article 14 reaffinns the principles contained in the OST and

Liability Convention on the subject of the international responsibility of States for

activities of their nationals on the moon. Overall, that principle has been unanimously

approved by the UNGA Resolution 1962,195 However, State responsibility for space

activities of non-governmental enterprises are exempted from the general principle that

States are not responsible for the conduct of private individuals. l96

,9< Bockstiegel, supru, note 173, al 183.

19' See UNGA Res. 1962, 18 UNGAOR Supp. 15, ailS, UN Doc. A/SS1S, 1963.

196 Bittlinger H., "Private Space Aclivilies: Queslion oflnternalional Responsibility"(1987)30CoUo.
L. Out" Spœt 191 al 191.
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(ü) The Liability of Private PersonslEnterprises

The individual has no common responsibility for violations ofobligations imposed

by the customary law of nations because Most of these obligations can only rest on States

and governments. Consequently, they cannot initiate international claims. l97 Customary

international law stin maintains that it is only the State which has the capacity to present

international cIaims. The activity of a persan or private/public enterprise is deemed to

be within a State's jurisdiction if the State exercises that jurisdiction prescribing laws

respecting that activity.198

Private enterprise that proposes a satellite venture should be aware that it May be

held internationally Iiable for damage or injury caused by space objects to third-parties.

This would be in a case where the satellite causes damage to foreign persans or property

on the earth or to another space object in space, as stipulated in Article VIT of the OST,

and elaborated by the provisions of the Liability Convention.l99 In this case, the private

entity May be asked to indemnify the State. This was embodied in the UNGA Resolution,

1962 (XVm>,zoo principles 5 and 8, although it has no legal binding force on the UN

member States. The provision in Article VI of the OST makes no distinction between

activities carried out by the States and those of private entities.201 In other words, it

'07 Brownlie, 'upfU, note 192, at 581.

19. Sec, e. g., Gaver K. M., "International Responsibility for Endangering the Space Commons:
Focus on a Hypothetical Case"(I990)33 CoUo. L. Outer Space 297 at 299.

,.. Article Il of the Liability Convention imposes abso1ute Iiability on a country wbose space object,
e. g., satellite, causes damage in the territary ofa foreign country to a foreign aircraft in foreign
airspace. Article III imposes Iiability based on fault on a country wbose space object causes
damalle ta a space object of a foreign country or foreign private entity in space. Pursuant ta
Article VI of the OST, the Iiability elttends equally ta private space activities authorized by a
country party to the treaty.

2lIO Declaration of Le,la! Principles Gaverninll the Aetivities of States in the Exploration and Use
of Outer Space (Dccember 13, 1963), UNGA Rtl. 1962 (XVIII).

», Matte. 'upfU, Cblpler Il, note l, al 148.
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seems to recognize the legitimacy of outer space activities carried out by private

entities.202 Accordingly, States are responsible for activities carried out by any of their

private citizens or enterprises in outer space even if these States do not exercise any

control over such activities.

In States which permit private enterprises to engage in space activities, mainly

launches, a system has been established to either set a definite degree of liability on the

enterprise, as is the case in the USA,203 or to grant the State the right to require back

payment from the enterprise for ail or a share of the damages it has to pay victims. To

diminish possible damage, the States have to make sure that the enterprises adjust to the

space law principles that they themselves a.re commilled to obey,204 Furthermore, the

private entities may consider it prudent to obtain third-party liability insurance and/or

seek an arrangement with the government whereby the latter agrees to indemnify the

satellite company for third-party c1aims. It should be noted, that an injured foreign party

has the option of bringing suit directly against the private party outside the framework

of the Liability Convention. The Liability Convention does not establish liability of or

to individuaIs but of their respective national StateS.205

The concept of nationality is the main link between an individual or private

enterprise and the State. It is usuaIly the only way of assuring that an individual's rights

are enforced by international law and to exercise diplomatie protection. Furthermore, it

is a continuing legal relationship between the State ,:..',:1 its citizen, as well as a two-way

"'2 Haanappe\ P. P. C., "Creating the Appropriate Regulatory Climate for Outer Space Activilies
Conducled by Private Enterprise"(\988)3\ CoUo. L. OuIer Spaee 286 al 287.

"" Nesgos P. D., "Recent Developments in Risk Allocation of Concem to the US Commercial
Launcb Industry and the Insurance Community" (Address to the "Assicurazioni Oenerali" Fifth
International Conference on Space Insurance, Rome, Marcb 2-3, 1989).

204 IIIfra, at P. 224.0:

,.. Foster W. F., "The Convention on InterDational Liability for Damace Causcd by Space
Objects"II972117le CtwMIùuI Yetu600k of IlIteTlUllioMl Law 137 at 152.
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relationship with rights and duties on bath sides.206 This leads us to ask how to

determine the nationality of a multinational legal entity, and how to determine that the

national State be held liable and responsible for its national legal person'souter space

activities. It is a normal and important function of nationality to establish the legal

interest of aState with respect to nationals and legal persons who have a sufficient

connection with the State. There are sorne authors207 who believe that international

responsibility for national activities in outer space signify that the respective States have

the task of using jurisdiction and control over space objects and any personnel thereof,

under OST Article VITI. In other words, there must be sorne genuine link between the

State and private entity, and the realistic prospect of an effective control exercised by the

State. 208

In any event, bath the body of space law and the nationality of the private entity

are important criteria in determining State responsibility. The launching State concept as

a criterion on the issue of responsibility will coyer nearly ail cases of space involvement,

excluding those instances in which private organizations launch space objects from

locations other than from a State's territory or facility. This writer believes that two

principal standards can be employed here to determine the responsible State: firstly the

State of citizenship and secondly, the place of incorporation or the principal place of

business of a corporation. It seems necessary that States include in their national law

relevant provisions regarding the responsibility of private entities for their activities in

outer space.

lDO Williams S. A. &: De Mcstral A. L. C., .4.11 Il11roductioll 10 II11,t7U1Jiolllll Law: Chitfly as
1111,,,,.,,,d GIId A.ppUtd ill CœtDda (Toronto: Butterworths, 1979) at 177.

lll7 Gorove S., "Sovereignty and the Law ofOllter Space Re-ExamiDed"(1977)UA.A.SL 311 at 315:
see a150, Menter M., "Legal Responsibility for Outer Space Activitics"(1983)26 ColkJ. L. Outer
SptIU 121 at 122.

:Ill Stoffel, '/IIIra, Cbapter V, note 43, at 4OJf.
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(ili) The Liability of International OrganizatiODS

The OST, in Article VI, paragraph 3, does acknowledge international

organizations' responsibility for their outer space activities. The Liability Convention in

Article xxn goes a long way to recognize a separate internationallegal existence and

international legal personality that is liable for its space activity under the following

conditions: first, the organi..ation declares its acceptance of the rights and obligations

provided for in this Convention, and second, a majority of the States members must be

parties to the Liability Convention and the OST. The OST in Article VI, sentence 3

recognizes that the international organization as well as the State party will be held

responsible jointly for their non-eompliance with the Treaty's provisions. Furthermore,

under Article xxn, paragraph 3 of the Liability Convention, the final responsibility in

the case where an inter-governmental organization is involved, rests with the States party

to the Convention, which will be jointly and severally liable. Also, in the same Article,

paragraph 4, it is stated that if the organization sustains damage to any of its space

objects, the claim for compensation must be presented on behalf of the organization by

aState member, who is party to the Convention as well.

The Moon Treaty, in Article 14, recognizes the responsibility of international

organizations which conduct space activities. The Agreement on the Rescue of

Astronauts, the Return of Astronauts and the Return of Objects Launched into Outer

Space,209 in Article 6 recognizes that an international organization is responsible for

its activities provided that such an organizatioli assumes the rights and obligations of the

Agreement, and that a majority of its State Members are Parties to the Agreement.

(b) The Impact on the New eNS/ATM Systems

From the brief description of the liability concept in outer space law one can

anticipate that liability is applicable to the new CNS/ATM systems mainly with regard

lIlO Agreement on the Rescue of Astronauts, the Retum of Astronauts and the Retum of Objects
Luncbed iDto Outer Space, UNGA R". 2345 (XXII) 19 December 1967. Opened for ai,nature
22 April 1968; entered into force 3 December 1968 (berelnalter Resale Alreement].

217



to damage caused by the space segment ta any of its users. There are sorne significant

facts which should be noted here. The definition of a space object is heavily

chailenged.2IO The Liability Convention provided the fust legal description of space

object, while avoiding any definition of it. Registration Convention211 Article I(b),

followed the Liability Convention by not giving any specific definition of the terrn space

object, thereby expanding the scope of the terrn as used in Article vm of the OST. To

date, space object has not been defined; accordingly, at international law, for purposes

of liability, registration, return of objects and ownership, space object contains its

component parts as weil as the launch vehicle and its component parts.212 The

following definition appears to be acceptable,213 that:

"space object is... the te171l used to cover spacecraft. satellites, and. in
fact anything that hUTTUln beings launched or attempt to launch into space,
including their component parts. "

For the purposes of the CNS/ATM systems we must ask whether the Liability

Convention provisions apply to direct and indirect damages or nol. Article I(a) of the

Liability Convention defined the terrn, damage, as:

"... loss of life, personal injury or other impai171lent ofhealth; or loss of
or damage to property of States or ofpersons, natural or juridical, or
property of intef7UJlional intergovemmental organizations. "

210 Perek L., "Space Debris" in Bockstiegel K.-H., ed., Environme1ltaJ Asptcts 0/ Activilils in
OuItr Sptlet, vol. 9 (Berlin: Carl Heymanns Verlag, 1990), at 7; tbe OST adopted tbe
terminology of tbe Declaration of Legal Principles Governing tbe Activities of States in tbe
Exploration and Use of Outer Space, UNGA Rts. 1962(XVlII)13 December 1963.

211 Convention on Re,listration of Objects Launcbed into Outer Space, 1023 U.N. T.S. 15. Adopted
by tbe General Assembly of tbe UN, at New York, on November 12, 1974 [hereinafter
Reglstratlon Convention).

212 See in ,leneral, Gorove S., "Toward a Clarification of tbe Term "Space Object" - An
International Le,lal and Policy Imperative?"(1993)21:1 J. SptIet L. at 11.

'" Cbenll B., "Spacecraft, Satellites and Space Objects" in Bernhardt R., ed., Bru:yclopediIJ 0/
PublIc l/11tflllllioNJl ÙlW, ÙlW O/IM Sta, Air tuId Sptlet, vol. Il (Amsterdam: Nortb Holland,
1989) 309 at 311.
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Although the definition of the term damage is quile broad,214 il is unspecific as

10 whether it refers both to direct and indirect damage. This gives rise to differenl

interpretations. Long ago, S. Gorove concluded that consequential damages do not fall

under the Convention by having dismissed possible recovery for economic damages.2ll

Sorne commentators stress that most countries felt that indirect damages would create

difficulties in practice.216 The Liability Convention did not provide for pecuniary

damage, which is definitely omitted from its scope. This means that the pecuniary loss

arising from telecommunication activities due to any transmission failure is not covered

under outer space law conventions and is clearly excluded from its scope. üther damages

that could arise from satellite activities due to transmission failure, incorrect, unclear,

retarded or any transmission deficiency is not covered either.217

In sorne other views218 in Article 1(a) of the Liability Convention, the ".. .loss

ofor damage to property..." does not mean or require particular damage to the satellite,

and therefore, the term property includes all elements of economic value. This view is

supported by another commentator19 who emphasizes that the economic loss incurred

by the destruction of property shall also be considered as recoverable under the regime

established by the Liability Convention as long as the loss is directly attributable to the

accident, inter alia, the lost revenue which was created by the object before the incident

of destructions. He has gone a step further and claimed that:

214 Williams S. M., "Environmental Risks and Space AClivities"(1987)30 CoUo. L. DlIIer Spœt 183
al 183.

"l Gorove S., "Some Comments on the Convenlion on Internalional Liabilily for Damage Cause<!
by Space Objects"(1973)16 CoUo. L. OuItr Spœt 254 al 254/f.

"6 Diederiks.Verschoor I. H. Ph., "The Convention on International Liabilily for Damage Cause<!
by Space Objects"(1973)16 CoUo. L. OuItr Spœt 100 al IllOn:

217 Matte, supra, Chapter II, note l, al 149; see also, Jakhu, supra, Chapter II, note 221, al 80.

211 Vitt, supra, note 72, at 54.

2" Christol C. Q., "International Liability for Damage Caused by Space Objects"(1980)74A,fIL 346
at 359.
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"it may he anticipaJed thal the Convention will be interpreted as covering
both direct and indirect damages resulting from the malfunctioning of a
space object and its component pans. "220

In this writer's opinion, electronic interference with communication or damage

caused by transmission failure could be considered as damage by distortion, or preclusion

of transmission which carries valuable information that has economic value. Therefore,

this writer strongly supports the latter view for its rational justification. Today, for the

rationale behind this provision, the term damage should be interpreted in a broad sense.

W. Foster221 emphasizes that the Liability Convention fails to detail effectuai

regulations and techniques goveming liability, and it does not guarantee quick payment

of complete and fair compensation. The convention is, however, a step forward from the

OST, and marks another meaningfullevel in the advancement of the legal principle of

space activities. Parties to the same space activity may cause damage one to another, and

for this, special agreements between the parties are necessary222 to apportion liability

since they cannot invoke the Liability Convention.223

Under Article m of the Liability Convention, if two space objects, each owned

by a different private entity, collide, and if both entities are under the same jurisdiction,

2lIl As eited in, Spradling, supra, Chapter II, note 157, at 98; see for the same opinion, Hurwitz
B. A., SUU, U4bUily III Outer Spau Ac:tilli&s (Dordrecht: Kluwer Academie Publishers, 1992)
at 15: see also, Cocca A., "From Full Compensation ta Total Responsibility"(1983)26 CoUo.
L. Outer Spœe 157 at 158.

22' Foster, supra, note 2OS, at 166.

'" An example of sueh arrangements is found in the Agree_lit Amollg the GoveTIIIMnt ofthe USA.
GoveTIIIMIItS of Member States of ESA. the GoVeTlllMnt of Japall. and the GoveTIIIMnt of
CtJIUJda 011 Cooperatioll ill the Delailed Desigll. Deve/op_nt. Operatioll. and Utilil,atioll afthe
Permanent/y MaMed Civil Space Statioll: Bœk Tuts oft'" European Spœe Ageney, vol. JI,
SL (Spau Lob/Colombus), DIlI f. Done on September 26, 1988 [hereinafter Civil Space
Station Apeement).

ID For more details of the Iiability deriving from space aetivities, see, Bour6ly M., "Quelques
partieularil6s du r6gime de la responsabilit6 du fait des activil6s spatiales"(I990)XV A.ASL, at
2S1.
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compensation for any damage resulting from that collision is unavailable.224 It should

be remembered that liability is unlimited, a fact which, in view of the history of space

flight and the time of the drafting of the two Conventions, seems logical. However, the

consequence of the unlimited liability might be that private enterprise engaged in space

activities and causing damage wi1l be held responsible to indemnify the liable launching

State to the identical unlimited extent when national regulation provides sa.22.I This risk

would be too heavy for private enterprise to bear. Besides, the entire system of liability

based on the Liability Convention is simply recommendatory.226 In claims filed under

current international law, there are a variety of considerations that make this approach

undesirable.227 This writer strongly supports the view that: "... some form of legislative

action-·either to limit the govemments 's exposure or, conversely. to expand if to more

comprehensively cover foreign ciaimants--may become necessary. "228

Therefore, this writer believes that there is a need to modify and expand the

Liability Convention in view of the emerging responsibilities in the domains of outer

space activities in general, and telecommunication specificaIly. This is in order to

maintain activities by private, public, government (or their agencies) and

intergovernmental organizations.

nA Kenney S. C., "The Impact of Product Liability Law on Commercial Activities in Space" in
Spaet: Legal and Commtrciallssues (London: Int'I Bar Assoc., 1986) 209 at 233.

"" A1thougb, in some views the cbange ta a negligence concept for ail space activities, will facilitate
the insurance difficulties, see, Dunstan E. J., "Space Law and Govemment: A Generation Later"
in Faugbnan &; Maryniak G., Ms., Spaet Mtulqlacturing 6 Notlttrnstrial Rtsou~tS

Bioscùnets. and Spaee Engitlttring (USA: American Institute of Aeronautics and Astronautics,
Octaber 1987) 224 at 231.

226 Liobilily Convention, supra, Cbapter II, note 60, Article XIX(2).

227 For inslance, claims made under the Liability Convention must he tiled by the individual's
country througb diplomatie cbannels as in Article IX; this in itself may he subject ta political
considerations baving nothing ta do with the merits of the claim itseif; also under Article XIX(2)
any decision of the Claims Commission ooly bind the parties if they consent ta he bound.

22' Spradling, supra, Cbapter II, note ISS, at 100.
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C. Selected Outer Space Activities and Related Features

1. Private Activities Participation and Its Legality

Although States and State institutions have dominated space activities until

recently, and private industry participated ooly indirectly in space activities as contractors

and subcontractors, or as end-users, a turning point has been reached regarding private

industry participation. Direct participation has acquired increasing relevance, while

preserving the opportunity for indirect participation as weil. In addition to the already

existing space activities of private enterprises, their raie in space activities in general,

and in the CNS/ATM services in particular can be expected to evolve substantially, both

in volume and in the relative share of space activities, compared to that of StateS.229

Also, with respect to the inter-dependence of the world's nations, there has been

increased global economic and industrial activity since the second World-War, with the

creation of multinational companies, consortia, institutions and joint ventures. This has

led to various difficulties in international law, the question of their legal personality being

one of the most crucial. Conventional international law recognizes that States only have

an international personality. The ICJ, however, in its advisory opinion in the reparation

for injuries suffered in the service of the UN case, (1949) noted that:230

.... 7hroughoUl its history the development ofinternationd law has been
injluenced by the requirements of internationallife, and the progressive
increase in the collective activities of States has already given lise to
instances ofaction upon the international plane by certain entitles which
are not States.•

Furthermore, in the Court's opinion, although its Charter is sHent on this

question, the UN: •... is an international person ... [and] it is a subject of international

law and capable ofpossessing international rights and duties. •231 On the sarne basis,

other public international organizations may be deemed capable of having an international

229 Bockstiegel K.-H., ·Space Law Pasl and Future: The Challenges of the XXIsl Century"
(1992)XVII, Part 1 AASL 15 al 22.

l30 ICI Repons ofJudg_TI1S. Advisory Opinio/lS and Ordus (1949) al 174 and 178.

231 /bill., at 179.
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personality and, therefore, be subject to international law. The question of private

commercial use of outer space was addressed during the drafting of the OST. In Article

VI the freedom of exploration and exploitation of outer space is not restricted to States

but is extended to non-governmental entities including private entities.232 This is also

supported by Article IX, sentence 3. As in Article VI, sentence 1 requires private

activities be carried out in conformity with the provisions of the OST, and to comply

with all the principles of space law. This writer believes that it is now commonly

accepted that private entities cao carry out their own space activities. This view is

supported by OST in its Articles VI and IX. The provisions of Articles VI and VII of the

OST are applicable to physical persons, although the treaty did not refer to the physical

person directly; this was justified by the fact that at the time of drafting the OST there

was little prospect for a physical person to carry on space activities.233

Accepting that private entities cao participate in space activities, there are definite

legal actions and considerations that must precede the launching and operation of a

teiecommunication satellite by a private entity. These include acquiring the essential

approvals from national authorities and other international organizations, risk

management and ensuring harmony of the proposed satellite operation with international

space law, such as the ITU regulations. We will focus only upon the above selected

elements in order to overview the legality of private entities participating in space

activities and offering CNS/ATM services.

(a) 111J Registration

In order to obtain international recognition and protection from interference,

national frequency assignments must be registered with the ITU. Acquiring this

registration for geostationary or non-geostationary telecommunication satellites involves

232 On the legality of non.govemmental activities see, Gorove S., "Implications of International
Space Law for Private Enterprise"(1982)VII AASL 319 at 320.

", Kolossov Y. M., "On the Problem of Privale Commercial Activilies in Outer Space"(1984)27
Col/(). L. OuIer 5paee 66 al 68.
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similar proceSseS,234 although, obtaining registration of frequency assignments for non

geostationary telecommunication satellites is much simpler.235 AIl contact with ITU

takes place through national representatives, and the private entity does not deal directly

with the ITU.

(b) National Authorization

Private entities require national authorization as the first step in a series of legal

actions necessary ta place their systems in operation. At the time of drafting the OST it

was disputed whether or not private enterprises as weil as States could engage in space

activities directly. The OST has expressions which set conditions on private activities in

space. In Article VI in the second sentence provides:

"[t}he activities of non-governmental entities in outer space, ... , shall
require autharization and continuing supervision by the appropriate State
Party to the Treaty. "

And, Article IX in the third sentence provides:

"[il!a State Party to the Treaty has reason to believe that an activity or
experimer., planned by it or its nationals in outer space, ... , would cause
potentially harmful inteiference with activities of other States Parties in
the peaceful exploration and use of outer space, ... , it shall undertake
appropriate international consultations before proceedillg with any such
activity or experiment. "

While the OST demands the authorization and c0ntinuing supervision by a States

of space activities of non-govemmental organizations, it does not give a clear definition

of the term, national activities, nor does it give a criterion for the relationship between

the entity involved in a space activity and the authorizing State: it uses the neutral term

2>4 Articles 11, 13 lTU Radio Regulations, Final ACis, WARC-79. as annexed to Nairobi
Convention, supra, Cbapter V, note 38.

135 ibid., Article n.
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appropriale Stale,236 In short, it contains no specific provIsIons concerning the

authorization and continuing supervision by a State of the space activities of non

governmental organizations.

It is fundamental to establish which State is the appropriale Stale, since

authorization and control are the basic instruments for ensuring that space activities that

are carried out by private entities are in accordance with international space law. Due 10

the fact that the OST does not define the notion of appropriale Stale, various

interpretations have been formulated in outer space doctrine.237 These various

interpretations lead one to conclude that it is difficult to extract a single and simple

criterion for establishing the appropriale Stale. However, this writer's view that

definition of the appropriale Stale should include:

i. State of incorporation permanent or principal place of business;
ü. activity taking place from its territory; and
ili. having exercising jurisdiction such as authorization, Iicensing over the

activity.

Recently, one commentator238 stated that the appropriale Stale is the State

having authority and supervision over non-governmental activities in outer space. Also

he asserted that the appropriale Stale May be held responsible only on the grounds that

it has supervision and/or control over the activities.

236 The meaning of "appropriale Stale" , still being argued by wrilers, for some factors of Ibis
delibe..ations see, Bockstiegel K.-H., "Legal Implications of Commercial Space AClivities"
(1981)24 Collo. L. OuItr Spaet. at 1; Rilbolz A., "Inlemational and Domestic Regulation of
Privale Launching Ventures"(I984)20 SUuifonl J. 1111'1 L. at 13S; Malle N. M., td., Spaet
AdiPi&s lUId Enurgi", IlIItl'll/llioNJllAw (Montreal: CRASL, McGiII University, 1984) at
304ff.

237 See, Bocksliegel K.-H., "Legal Aspects of Space activities by Privale Enlilies - Introductory
Report"(1976)19 Collo. L. OuItr Spaee at237; Nesgos P. D., "Inlemalional and Domestic Law
Applicable to Commercial Launch Vehicle Transportalion"(1984)27 Collo. L. OuItr Spaet at
Ill; Traa-Enge1man Van H.L., "Problems of Stales Responsibility in Inlernational Space
Law"(1983)26 Collo. L. OuItr Spaee al 141.

23. Wassenber&h H. A., "Responsibility and Liability for Non-Govemmenta1 Aetivilies in Ouler
Space" (European Centre for Space Law: Martinus Nijhoff, 1994) al 197.
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One of the questions that could arise is whether such authorization should he

given for a definite period of time or renewed for each launching or activity. Such

authorization and continued supervision as required in Article VI is one of the legal

actions required for a private entity to operate a telecommunications satellite. This

authorization is a license to operate a satellite, which must he acquired from the State in

which the satellite is operated and controlled. In some views239 this authorization and

continued supervision does not mean that a government agent must he present during the

commercial space activity. Rather, the responsible Government agency or agencies would

issue appropriate directives within statutory boundaries. By consultations, reports,

examinations and analysis of reported contradictions, compliance should be ensured. To

a large extent, supervision would he similar to the regulatory control currently practised

over Iicensed private activities. It seems to he a consensus in the doctrine of international

space law, that the way aState fulfills its obligation to provide for authorization and

supervision of non-governmentaI space activities, is left to the discretion of the respective

State. In brief, the appropriale Stale must continuously supervise and authorize the

operations conducted by its citizens in outer space in order to make sure that these

operations conform with roles set forth in the OST.240

(c) Risk Management Considerations

Genera!ly speaking, risk is deemed as the possibility of the occurrence of an

unpredictable event. Risk management may be defined as the process by which we

identify, analyze, and then attempt to eliminate, reduce, or transfer risks which, upon

becoming a reality, would result in loss or damage to property of participants in space

projects as well as injury and damage to third parties and their property. Risk may be

eradicated or decreased by severa! methods, in/er alia, quality control, human resources

:!JO Menler M., "Ullal Aspects of Commercial Spaœ Activities" (Address to the Nalioua1 IDStitute
on Litillation in Aviation and Spaœ IAw al Washington D.C., May 27/29, 1982).

2AO Kayser V., "Commercial Exploitation of Spaœ: Developing Domestic Regulation"(1992) XVII:1
AASL 187 al 189.
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~nd financial planning.241 Managing the risk is very important to the saccess of

commercial space activities. Il is now the task of commercial launch companies242 to

allocate risk suitably in their commercial launch contracts. Insurance is usually an

essential element of the risk management program for parties involved in a satellite

launch, because the total or partialloss of a satellite is too great a responsibility for most

private entities to assume.

Typically, a private entity is required to be insured against any financial 1055

suffered in the event a satellite is lost or damaged during launch. Thus, this risk falls on

the satellite owner. Currently, that risk of 1055 or damage is covered by satellite

insurance.243 Furthermore, there is liability risk for damage caused by the satellite

during launching and in orbit. Insurance is often an integral part of the risk management

program for parties involved in a satellite project.

Sorne satellite operators have chosen to self-insure244 project risks or escape

definite risks by purchasing satellites on tum-key grounds.24' A satellite purchased this

way requires that satellite delivery and risk 1055 transfer occur in orbit, after the satellite

has been checked ('ut. The tum-key system causes the manufacturer, rather than the

operators, to assume launch and post-Iaunch risks. This requires the manufacturer to

purchase insurance to coyer the extra risk and pass the costs on to its customer.246

241 Margo R. D., "Risk Management and Insurance"(1992)XVII: 1 AASL 79 at 8Off.

242 Such as ARIANESPACE. MAR77N MARlE1TA. McDONNEIL DOUGLAS and CHINA GREAT
WAlL INDUSTRY CORPORA770N.

24' Due to the unpredictability of the availability of adequate insurance, several satellite
manufaeturers DOW offer to launch the satellite, thereby assuming the risk of satellite loss or
damage during launch, for more details see, iii/ra at P. 287ff.

:lM See Manin Marietta Corp. vs. IntmJtJlional Telecommunicalions Salel/i'e Organizalion
(lNTELSAT), 763 F. Supp. 1324 (D. Md. 1991); see, Masson-Zw88n T. L., "The Martin
Marietta Case"(1993)XVIII:I AIr &; Spœe LGw at 16; see also, Marcur D. J., "Arianespace
Negotiates Launch Liability"[December 14/20, 1992] Spœe News 18 at 18.

24' Ritorto R. &: Mitchell M. S., "Telecommunications Satellite Insurance"(1993)XVIII:3!Jr &;
Spœe L. 136 at 139ff.

246 1b14. t at 140.
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Furthermore, it is expected that the manufacturer will raise the cost of their services as

their liability or risk increases.247

(d) Consistency with International Spaœ Law and OrganizatiODS

(i) Spaœ Law

Private entities must he in conformance with the OST, the Liability Convention

and the Registration Convention. As previously mentioned, participation by non

governmental, private sector parties, in space activities is permitted by the OST,

provided that such a private entity is authorized and supervised by the appropriate State

party to the Treaty.248 This is supported by the UNGA Resolution 27/92 concerning the

use of satellites for international distribution of television programming,249

(ü) International OrganizatioDS

If the State authorizing private satellite operation is a party to the INTELSAT,

INMARSAT and/or EUTELSAT, teehnica1 coordination is required to ensure

compatibility with the satellites operated or planned by these organizations. In certain

situations, the absence of economic harm must he demonstrated as weIl. Economic

coordination cannot commence untii after the private entity has obtained an operating

agreement with a foreign country, that is, a right to transmit and reœive satellite signals

to and form earth stations in a foreign country. As with the ITU, the interface with

INTELSAT, INMARSAT and EUTELSAT takes place at the national administrative

Ievel.

247 Marous D. J•• "Satellite Buyers Negotiaûng for Less Risk"[September 24/30, 1990) Spœe News
34 at 34.

24. OST, supra, note 5, Article VI.

249 Principle& Governing the Use by States of Artificial Eartb Satellites for Internaûooa! Direct
Television Bl'OlIdcasûn&, UNGA RIS. 21/92, December 10, 1982.
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2. Selec:ted Aspects of Space CommerciaUzation

It should be kept in mind that space tI'eaties and international agreements do nol

differentiate between commercial and non-commercial space activities.2.\O Therefore,

commercial activities are governed by general international law for space activities.

When space tI'eaties were negotiated, the commercial use of outer space was only a

futuristic vision. Now that vision is a reality. Commercialization of space activities is a

normal result of the continuing advancement of space teehnology. Consequently, this

gives rise to severa! modern judicial issues. What follows is an attempt to define sorne

selected issues which wili have significant influence on the CNSIATM systems.

(a) The Space Commercia)jzation Legality

On December 13, 1962, the UNGA Resolution 1962/XVIII, expressly recognized

that a nation's national activities in space could be carried on by ils non-governmental

entities as weil as by it governmental agencies. The terrn "space activities" is not

interpreted in the OST, but it is commonly aceepted that commercial space activities

consist of space activities carried on by States and international organizations for

profit.2.\1 Additionally, commercial space activities can be carried on by private

venture, even though it is not subject to international space law.2.\2 Article VI of the

OST states: "...whelher such aclivities are carried on by governmen/al agencies or by

non-governmen/al en/ities... ."

This writer is of the opinion that the activities of non-governmental entilies and

private persons in outer space are also commercial space activities. Il is stated in OST

Article 1: "{l]he exploralion and use of outer space. .. .• shall be carried out for lhe

2'0 Biltlinger, SupfD, note 196, at 191.

2.11 Although, INMARSAT is expressly not for profit but works on the basis of commercial
principles - expenses are covered by income.

2.1, Noorden Von Wolf D. & Daon Philip J., "Public and Private Enterprise in Satellite
Telecommunications: The Example of INMARSAT" (paper presenled at the 291h. Colloquium
on the Law of Outer Space in Insbruclc) at 1.
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benejit and in the interests ofaIl countries... ." It is a clear indication that the principle

of equality of all States applies in the exploration and use of outer space.

Commercial space activities are in accord with the common benejit principle and

with the treaty provisions as long as such activities contribute in a common sense ta the

social inœrest of mankind and benefit from them, such as using INTELSAT for

telecommunications or purchasing information from remote sensing satellite operators.

(h) Space Product Liability

Product liability is a term used ta describe a type of claim for person~] .injuries

or property damages arising out of the use of a product.2S3 For space abjects the

product liability is not regulated by space law, nor, as yet, by any international law on

product liability, and therefore it cornes under national law.254 Liability for defective

products may, generally, devolve upon several individuals, inter aUa, the manufacturer,

seller, owner, or the product operator. The manufacturers and sellers are liable toward

users, buyers and others for any damages or injuries incurred as a result of the purchased

product's defects.155 In traditional contract law, manufacturers and sellers were liable

ta buyers only through their contractual relationship and according to the terms of the

contraet between them. Today, the doctrine of strict liability imposes liability on

manufacturers ta the contract parties or to the third-party who suffers damage because

"" Gboaaim M., "ll1lernalional Collvelllions and À"angnnellls CollCeTlIÎlIg Product Uability"
(lASL, McGilI University, December 1987) aIl; also product liability as in the Black's Law
Dictionary is: "...the legal liability of manufacturers and sellers to compensale buyers, users and
even bystanders, for damages or injuries suffered hecause of defects in goods purcbased.",
B1tId:', Law Didionary, 5t1l. td.,(St. Paul, Minn.: West Publisbing Co., 1979) at 1089.

... Matte N. M., "Product Liallility of the Manufacturer of Space Objects"(I977)11 AASL 375 at
388.

"" "Conventioln on the Law Applicable to Products Liability", under the auspices of The Hague
Conference on Private InlerD&tional Law, Article 3,(1972)171nt'l Legal MllleriDIs at 1283.
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of the defective product and wants to sue the manufacturer of the space object.2\6 The

law of product liability originated with a theory of negligence, until recently, when

evidence of negligence became unworkable due to the complexity of products and the

difficulty of establishing a manufacturer's negligence.2l1 The 1960 Henningsen casem

was a forerunner of a new trend in product liability which developed quickly. The true

impact of that case is that the doctrine of strict liability for defective products became

widely accepted throughout the USA. The strict liability of the launching State has been

largely assimilated in practice to an operator's liability, for the elementary justification

that the launching State or the international organization has customarily been the

operator.2\9 As previously mentioned under the OST and the Liability Convention, the

State is liable as a launching State, or as the State from whose territory or facility a space

object is launched.260 This technique of liability varies dramatically from liability for

defectively manufactured products. Under the notion of product liability, victims are

more likely to file an action against the manufacturer, although they cannot recover under

the Liability Convention. Thus, the civil responsibility of spacecraft manufacturers for

damage done by their products on Earth or to other spacecraft or aircraft remains an

open question. Furthermore, the Liability Convention does not apply to damage caused

by a space object of a launching State to:

i. nationals of that launching State;
ü. foreign nationals during such time as they are participating in the

operation of that space object from the time of its launching or at
any other stage thereafter until its descent, or during such time as
they are in the immediate vicinity of a planned launching or

2>6 Qizhi H., "Certain Legal Aspects ofCommercialization ofSpace Activities"(I990)XV AASL 333
at 339; see also, Haanappel P. P. C., "Product Liability in Space Law"(1979)11 Houston J. InI'l
L. 55 at 56.

2S7 FerreU W. E. Jr., "Aircraft Manufacturer's Liability"(1992)XVII:I AASL 97 at 97.

2.5' H~nnings~n vs. Bloomji~1d Molors. lm:. 161 A. 2d 69; 32 N. J. 358 (1969, s.e.).

2.50 UNGA. RIS. Doc. AJAC. I05/146/Add. l, at 1Iff.

"" Liability Convention, .upra, Chapter Il, note 60, Article I(c).
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recovery area as the result of an invitation by that launching
State.261

In ail these cases State liability and manufacturers' liability will be determined

outside the scope of the Liability Convention and in accordance with applicable national

laws.

As ta the choice of law systems, it is enough ta say that the question of product

liability of the manufacturer of space objects is not governed by space law conventions.

Looking at the rules of international law, the Convention on the Law Applicable to

Product Liability was drafted by the Hague Conference on Private International Law to

establish common provisions applicable ta product liability law in international caseS.262

This is provided it is sufficiently accepted and is generally applicable to product liability.

It constitutes a rather complex system consisting of conflict rules of the classical type

with certain refinements and correcting devices designed to balance the interests of each

party to a products liability case with respect ta choice of law. The system of choice

contained in Articles 4 to 7 of the Hague Convention can he summarized as follows:

subject to an escape clause of unforeseeable distribution of his product, a supplier's

liability is determined by the law of the country where certain pairs of connecting factors

are located. These pairs are selected from among four comiections:

1. place of injury;
n. victim's habituai residence;
li. place of business of supplier; and
Iv. place of acquisition of the product.

Also, in Article 6, if no relevant pair of factors is found, the law of the

defendant's place of business applies, unless the claimant prefers the lex loci delicti.

Under Article 9, safety standards of the country of marketing may be taken into account

261 ibid., AI1icle VII.

162 ln thc Haguc Confcrencc, tenth session in 1964: Ou Octobcr 1973, Convcntion of the Law
Applicablc to Products Liability, was formally concluded upon nlCCipt of its tirst signatures, and
in thc Octobcr 1, 1977 the Convcntion came into force for the thrce countries which signed the
Convcntion, sec (1972)II/I1t,f'IfIIlioIflJlIAIIII MtII,riDls at 1283; also sec more details, Ghooaim
sap",. DOte 253, at 27jf.
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whatever the applicable law. As evident, the Convention does not ascribe a basis of

liability but rather seeks to provide uniformity in the law applicable to injury resulting

from defective products. Another instrument to be mentioned is the European Convention

on Products Liability263 which sets out, in Article 3, a regime of strict liability for

defective products with respect to personal injury and death. An interesting aspect of the

convention is a provision for a limit on the amount of compensation to be paid.264 80th

the OST and the Liability Convention attach liability to the launching State for any

damage caused by a space object that was manufactured by a private manufacturer. It

may by covered by product liability insurance, or it can be solved by an agreement

between States concerned, as weil as the private enterprises.

In light of the above instruments which seek to establish a certain degree of

uniformity at the national level regarding liability for defective products, the question

remains as to the desirability of establishing an international convention governing

product liability and its specific content. For the interest of the CNSIATM service

providers and users, a question to be addressed is whether it is advisable to adopt an

international convention on product liability related strictly to space activities. In the past,

proposais for a discrete international convention applicable to space manufacturers have

been poSited.265 Certainly, adoption of a treaty providing uniform conflict of laws rules

applicable to product liability is desirable in order to clarify the exposure to liability of

the manufacturer. Therefore, this writer is of the opinion that there is need for such

treaty. Such treaty should be global, and harmonizing substantive rules of law. It should

be based on a strict unlimited liability system without a ceiling on the amount of

compensation due by the defendant, manufacturer.

263 ln 1972 the Council of Europe set up a Committee of intergovemmental experts ta examine
product Iiability from the point of view of consumer protection. The result of the deliberations
was the Strasbourg Convention on Products Liability in Regard ta Personal lnjury and Death;
Europ. T.S. no. 91: reprinted in 1977, 161111" ugal MaterlDl7. Opened for signature January
27, 1977.

264 /bill., Appendix, Article 2.

,., See, for example, Haannappel, supra, note 256, at 6'1Jf.
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(c) InteUectuaI Property Rights

There are many intellectual protection issues, such as patent, copyright and trade

secret protection of the products of human creativities, which will he raised by spacc

commercialization activities. The law of intellectual property seems to be too remote

from the law of outer space. The entire area of intellectual property "know-how" and

rights te property in inventions is one fraught with the utmost difficulty because of the

nature of the matter and the value which such invention can hold.

Intellectual property protection in space is not new at either the national or the

international level; the protection of new forms of intellectual property has traditionally

lagged hehind the development of that property, and the emerging area of high

technology space-related intellectual property is no exception. Il is in the interest of the

LDCs as importers, to provide only a minimum level of protection to intellectual

property, while at the same time industrialized nations give significant attention to the

protection of the intellectual property.266 The international law of outer space is based

essentially on the interpretation and implementation of the UN treaties which do not

specificaIly address intellectuaI property protection. As M. Milde has stated: "... the

system of legal protection of intel/ectual property is an unavoidable... for further

scientijic and technological developments... ."267 We now stand on the threshold of a

new era, one in which private sector activity in space is increasing dramaticaIly as a

consequence of the current movement t~ward privatization and commerciaIization. Strong

protection for intellectual property, either transmitted through space or resulting from

space activities, is significant to the industry's realization of the profitability of such

activities. Attention is given te these aspects in various countries, for instance, at the

"'" Dam K. W., "The Growing ImportaDce of International Protection of Intellectual Property"
(1987)21111e 1111" Lawytr 627 at 630.

,., Milde M., "Intellectua1 Property" (Proceedings of an International Colloquium Cologne, May
20/22, 1992) al 94.
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highest levels of the USA government.268 In space, inteller.tual property protection is

subject to greater risks. Furthermore, space communication technology development

raises a number of copyright issues.

Present international space law is not sufficient enough to deal with protection of

private sector concerns in general, much less their rights on the malter of intellectual

property. Considering one of the basic principles of space law which characterize outer

space as "res communis omniwn", one could ask whether it does not indicate that space

invention cannot be subject of a patent. Also, sorne authors interprets Article 1 of the

OST in very restrictive means, concluding that whole technical achievements in outer

space should be available for the interest of all States. Consequently, such achievements

should not be eligible for patent protection. Currently, many States have systems for

protecting intellectual property on Barth. Space intellectual property security will

undoubtedly be based in part on the existing international space treaties and in part on

extension of national law, practice and regulation.269 Although, protection under one

national law does not safeguard protection in other State. In addition, developing case

law nationally and possibly globally will set precedents for resolution of intellectual

property matters in Space.2'70 In the following we will examine briefly the protection

of intellectual property in space technology and the privacy of individuals and the right

to protect their conversations that are transmitted by satellite.

268 Luxenber B. A., "Protecting Intellectual Property in Space: Policy Options and Implications for
the United States" in Papp D. S. & Mclntyre J. R., eds., InttnrtJliolUll SJHKt Polky (USA:
Quorum Books, 1987) 83 at 90.

28> Il has been stated that, the protection of intellectual property rigbts is basically the province of
domestic law. See for more details, Buck A., "Copyright, Hannonization and Revision:
International Conventions on Copyright Law"(1981)91nt'l Business L. at 475.

%70 Luxenberg, .upra, note 268, at 84.
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(i) In Space Technology

Space technology is often novel and the body of law protecting h, bath nationally

and intemationally, is still developing. Most space technologies are developed on a

national basis, but have global uses and effects.

Generally speaking, there are two kinds of inventions in the field of space

technology; firstly, the inventions created on the ground, and secondly, the inventions

created in space, and bath these can be protected by patent-right.271 Inventions on the

ground are protected by normal patent law of the State. In general, ground inventions are

treated like any other inventions.zn Inteuectual property protection in space is subject

to greater unknowns. The space-based inventions, since they are commercial space

activities which are permitted by the OST as previously mentioned, are also governed by

international outer space treaties. These treaties do not address intellectual proyerty

protection, which is criticaI to private sector commercial interest in space. These issues,

which have recently been studied very carefully in connection with the agreements on the

space station of the western States, have to be seen partly in the context of national law,

partly in the context of conflict of law rules, and partly in the context of international

treaties. Patents and copyrights are granted under the law of the State in the territory of

which they were first recorded or published. In the case of activities in outer space, such

as the space station, there is nCi national territory. The a.'1a1ysis of the still unsolved

juridicaI problems just discussed, regarding the activities of the States in the space sector,

leads us to the conclusion that the private entities participating in the space activities must

receive stronger support in order to be able to face the challenge of space. Therefore, in

this writer's view, they also be protected by a new intellectual property convention that

'" There are other exceptional inventions, withio a œrtain SF-ialized domain, which cannot be
secured effectively by patent-right, such as those relatiog ta national security, the military,
eoergy, nc.

m Oosterlinck R. O., "loteUectual Property and Spaœ Activities"(1983)26 COUO. L. Outer Spau
161 al 161; sec aiso Luxenburg, supra, note 268, at 172.
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can rerognize and settle such problems.m We rerommend as a soluûon, an

international agreement on intellectual property in outer space. Introducing such an

agreement may be delivered for example by the World Intellectual Property Organization

(WIPO). Also, sorne adjustrnent to the current Brussels Satellite ConvenÛon of

1974,274 by extending its scope of applicability 10 coyer inventions created in outer

space and should envisage the inclusion of the private entities as participants in space

activities.

For the choice of applicable law, here as to OST Article VII, and RegistraÛon

Convention Article II the national law of the State of registry, that is 10 say the law of

the flag should be the applicable one. Nevertheless, the national law which is agreed

upon between States involved in a modular space object carrying various naûonaliûes,

is the applicable law.27S It should be kept in mind that INTELSAT's patent policy is

directed through the provisions of Article 17 of the Operating Agreement, also

INMARSAT's intellectual property rights are determined in the INMARSAT Convention,

Article 21. Both Organizations are required 10 acquire rights in inventions made, and in

technical information discovered in connection with any work which they perform by

themselves or on their behalf. The EUTELSAT Operating Agreement deals with

intellectual property in its Article 18, in which the INTELSAT form is followed in

regard 10 the rights which EUTELSAT seeks to acquire in intellectual property. In short,

the above Organizations acquire sufficient rights in invenûons and technical informaûon

to alIow them to carry out their funcûon of establishing and running the

telecommunications system efficiently and at the minimum cost.

m This wriler's view is suppon.ed by Prof. Diederiks-Ven;cboor's view, wbo asserts thal national
laws ofcopyrigbt must he penni~ ID he applied ID the space objects functioDÏng in outer space;
see, Diederiks-Verscboor I. H. Pb., "Responsibility for Space Activities Intellectual
Property"(1983)26 COUO, L. Outer Spau al Ill; see a1so, Oosterlinck, ibid., al 161ff.

'" Convention Relating ID the Distribution ofProgramme-Carrying Signais Transmi~ by Satellite,
was opened for signature on May 21, 1974, entered inID force on August 25, 1979; see Matte,
supm, Cbapler n, note 220, Appendix XII at 329 for the text of the Convention [bereinaf11!1'
BrusseJs Satellite Convention].

,." Civil Space Station Agreement, supm, note 222.
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(ü) The Privacy Protection for AviatioIi Passengers

The personal data protection and the highly controversial problem of the notion

and extent of the right of privacyV6 are also getting attention.m It has been stated

that:

•Un/il MW, privacy rights have been primarily the bailiwick of civil
libertarians concerned with protecting the rights of the individual. But
ever-sharper eyes in the sky couM raise sorne more ambiguous privacy
concems.•278

Nowadays, using satellite services for civil aviation is even more significant with

use of satellite communication by civil aviation passengers. In 1981 the protection of

privacy was exhaustively discussed during the drafting of the international convention on

the matter adopted by the Council of Europe.279 In Article 3 the scope of the

Convention is defined, whereby the Parties undertake to apply it to automated personal

data files and automatic processing of personal data in the private and public sectors.

International communication law, as embodied in the !TU Constitution and Radio

Regulations, do not provide sufficient protection for copyrighted material transmitted by

satellite. Although Article 26 of the !TU Constitution and Article 17 of the regulations

require member States to keep certain telecommunication secret, their relevance to

interception of satellite signals is uncertain. The problem is created by the interception

of the signal when the radiocommunication is not inciuded for public use.280

216 The protection of persona1 privacy was dominating the global deliberatioDS in the beginning of
1980s. A1so, il sbould be born in mind, that competition between free flow of information and
sovereignty concept primary concems about information protectionism, reciprocity ofadvantages
and Cree trade; see, Segal, ,upm, note 22, at 333.

277 Williams S. M., "Teleinformatics, the Protection of Privacy and the Law" (1982)VII AASL 447
at 447.

271 Forman B., "Satellite Data: Invasion of Privacy?"[December 7/13,1992] Spœe New, 19 at 19.

219 The Convention for the Protection of Individuals with Regard to Automatic Processing of
Personal Data; adopted at Strasbourg on January 1982.

2" Sec for more details, Hoskovl1 M., "Convergence of Telecommunication Technologies - Some
Legal Aspects"(I990)33 Collo. L. Outer Spœe 215 al 217.
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Furthermore, ITU sanctions may not be powerful enough to make this an effective

mechanisrn. The Universal Copyright Convention of Paris, 1971,2&1 and the Berne

Convention for the Protection of Literary and Artistic Works,282 were not drafted to

consider illegal interception of satellite transmissions, or to protect the right of privacy

of the civil aviation passengers. The Brussels Satel1ite Convention,283 deals only with

signals and not the messages those signals carry.284 In general, national copyright law

is not executable extra-territorially.

Hence, where teleinformatic activities are ('.arried out by means of satel1ites, the

legal problem arising out of this will come under the laws governing outer space.

Furthermore, one has to mention that UNESCO and WIPO ".re studying various aspects

of copyright law that relate to satel1ite transmissions. Also, the Committee on Peaceful

Uses of Outer Space (COPUOS) has considered satel1ite broadcasting technologies such

as direct broadcast satel1ite, not in terms of property rights in the transmissions, but

rather in terms of free flow of information versus sorne undefined right to restrict the

flow of information.

Il is obvious that the aireraft passengers' conversations should be treated as any

other current international telephone calls. However it is anticipated problems could arise

in the future with the full operation of the CNS/ATM systems globally. In view of the

foregoing, there is no protection to aircraft passengers' conversations and any personal

data which are carried by satel1ites or any other means of communication. Consequentiy,

this writer believes that there is substantial need for explicit protection of aircraft

passengers' conversations which will be carried and transmitted by the new CNS/ATM

'81 Universal Copyright Convention, originally was drafted in 19S2 under the aegis of the UNESCO,
was revised in 1971 in Paris, 216 V.N.T.S. 217 [hereinafter Paris Convention].

282 Berne Convention for the Protection of Literary Works, was completed on September 9, 1886,
and was revised in 1908, 1928, 1948, 1967 and in Paris on July 24, 1971, see Guide to the
Berne Convention, Geneva, 1978, P.N. 61S; WIPO publication no. 287E [hereinafter Berne
Convention].

'" Brussels Satellite Convention, supra, note 274.

,.. Jakhu, supra, Chapter Il, note 221, at 96.
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satellite systems. It is in the interests of all nations to provide for adequate and effective

protection for such conversation because the fallure to do so cao seriously erode valuable

property and privacy rights, and ultimately discourage greater use of aircraft passenger

conversation.

This kind of protection cao he achieved by amending the ITU Convention and the

Radio Regulations. In the immediate future, a solution is to adopt particular measures to

protect these conversations and any personal data under national legislation. Il must be

kept in mind that while States cao work to improve privacy protection for their citizens

through their domestic laws, they have far less control over the treatment of information

held in computers or conversations by satellites outside their jurisdictions. Therefore, it

is imperative to encourage the completion of regional agreements on this matter. The

principle of international cooperation has a decisive role in this field and is reflected in

the need to pass laws that should he clear and effective.

(d) The Impact of Spaœ Commercialization on the New CNS/ATM

Systems

The above-mentioned is an overview of selected issues ansmg from space

commercialization, created by the participation of private enterprises under the

authorization and supervision of the State. Private enterprises which procure the space

segment, undertake international telecommunication services and may be under

international ownership and control. Sorne CNS/ATM systems services are already

offered by non-governmental entities.215 We cao foresee greater participation of private

enterprises in providing aeronautica1 services, and mobile telecommunication for land and

maritime services. The existing rules of international space law are not sufficient to dea1

with developing commercial space activities. Consequentiy, there is need to adopt a new

set of ru!es in addition to current space law in order to govern the new services in

general. There are views which generally oppose the idea of introducing new

international rules on copyright matters. These opinions have been confirmed by the

'" For iaslaDce the AR/Ne llIId 8fTA-.
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opposition met to the Brussels Convention. 286 In this writer's view, this opinion does

not have any justification at present in view of the massive use of outer space. The need

for new rules to govern the new services is enormous and absolute. As been concisely

pointed out by M. Milde:

"[tJhe cu"ent law of intellectual property is "Earth-bound", ifS
applicability is detennined predominantly by the princ!ple ofterritoriality
and there is a disquietingly broad spectrum of diversijied national
laws. "287

Clearly this writer's view is supported by others who assert that there is a

!lecessity to anticipate a Convention on the space law of intellectual property.288 Clear

legë>.\ protection in such areas will help to ensure the expansion of satellite

communications.289

3. Settlemeot of Dispute Relating ta Space Activities

From the birth of space activities there have been various views, many

disputes,290 and solution has not yet been found. Efforts have been made to develop

dispute settlement procedures and institutions to fulfil the need of the space community.

Unlike national law, righls and duties of a State in public international law cannot

automatically he executed against another State by a court's judgment.291 Peaceful

settlement is the only available means to settle a difference. 292 The UN Charter from

which Resolution 44/23 acquires ils authority obliges States to resolve their conflicts by

286 Supra, Dote 274.

2B7 Milde, supra, Dote 267.

288 Oosterlinck, supra, Dote 272, at 164.

21" JaseDtuliyana, supra, Dote 185, al 7.

2'lO Bocksliegel K.-H., "SettlemeDI of Disputes RegardiDg Space AClivilies"(1993)21: 1J. SfHJCt L.
1 al \.

20' Brownlie, supra, Dote 192, al 708.

m See the UN Charter, supra, Dote 6, Articles 2(3)(4), 33.
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peaceful means and to refrain from the use of threat or force against each other.293

Internationallaw and practice has long generated techniques for dispute settlement on the

global stage as outlined in Article 33 paragraph 1 of the UN Charter:

"(I}he panies 10 any dispute, lhe continuance of which is likely 10

endanger lhe maintenance ofinternational peace and security, shail, firsl
of ail, seek a solution by negoliation, enquiry, mediation, conciliation,
arbilration, judicial seulement, reson 10 regional agencies or
arrangements, or other peaceful means of their own choice. "

Sorne principles are stated in the UNGA &st.lution 2625(XXV): "[P}rinciples of

International Law Conceming Friendly relation and Cooperations Amongst States in

Âccordance with lhe Chaner. • However, there is the prevailing view that disputes could

be settled in space as weil as on earth, by arbitration, mediation and judicial

settlement.294

Nowadays there is a marked increase in the use of outer space for commercial

activities by a growing number ofStates, private entities, and international organizations.

Therefore a solution has to be established for anticipated disputes in order to guarantee

that there is orderly and effective exploration and use of outer space and that this will

remain so for the future interest of mankind.295

Looking to the Permanent Court of Arbitration (PCA) is an international

organization offering a broad range of services for resolving disputes between States and

between States and private parties. Its procedures include arbitration, good offices,

mediation and conciliation.296 Recently the PCA adopted two new sets of arbitration

"" Ibid., Article 1; see also, Kelsen H., Rtttnt TrtIUls in the Law olthe Ulliltd Nations (London:
Institute of World Affairs, Stevens, 1951) at 953.

"" A1mond, sUPfG, note 2, at 20.

29l Bockstiellel, sUPfG, note 290, at 1.

296 Establisbed by intergovernmenta1 agreement in 1899, revised in 1907 at The Hague in the
Netberlands.
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mles.297 Beth sets of mies are patterned after the widely-accepted United Nations

Commission on International Trade Law (UNCITRAL) arbitration mies. These mies are

in force since July 6, 1993. As in Diederiks-Verschoor's291 view that it could be

suitable to extend the PCA's mies to include disputed between private entities. The

International Law Association drafted Convention on the seUlement of space disputes299

in its Article 10 gives private enterprises the right to arbitration as a method of dispute

settIement independent of their national States. Recently private entities in France created

what is known as the International Space and Aviation Arbitration Court.JOO The

jurisdiction of this court will not be limited to space activities disputes but will also

encompass those arising from the practice of aviation activities. It is aimed to settle

private disputes. As been stated that: -II will be up 10 the panies in any space transaclion

to include provisions in the contract which charge this coun with disputes arising out of

the contract. _JOI Below we will discuss the specifie features of such disputes, their

mechanisms under UN, selected space law conventions, intergovernmentai organizations,

and the impact these have on the new CNS/ATM systems.

'NI The tirst mie issued in October 1992, is for optional use on resolviDg disputed between States;
the second mie adopted in July 1993, is for disputes between States and private parties.

"'. Diederiks-Verschoor I. H. Ph., "Legal Aspects Affecting Telecommunications Activities in
Space"(1994)1 Tekeommulliœlion .1 Spaee J. 81 at 90.

"'" Bockstiegel K.-H., "Proposed Draft Convention on the Settlement of Space Law Disputed"
(1984)12J. Spaee L. 136 at 136,ff, sec also, International Law Association, Report on the 6151
Conference, Paris 1984, 325 at 334.

!OO Bourely M. G., "Creating an International Space and Aviation Arbitration Court"(1993)36 Collo.
L. Ouler Spaee at 144.

lOI Bockstiecel K.-H. '" Stoffel W., "Private Outer Space Activities and Dispute Settlement" (1994)1
TekeolllllUUlÙ:GlÛlns .1 Spaee J. 327 at 335.

243



(a) The Dispute Feature

The aspects of substantive and procedurallaw, in relation to dispute classification

differ for exarnple, in: disputes between States; disputes between a State and its nationals

and disputes between individuallprivate enterprise and foreign States or international

organizations. Each of these classifications has to be approached separately. However,

there are definite factors which are common to the ail categories, firstly, the parties in

a dispute should be subjected to a formai obligation to use peaceful procedures for

dispute settlement; this commitment is in force for States under Article 33 of the UN

Charter. Seeondly, there should be a general requirement for individuals, private entities

and States, to exhaust every national remedy available under the nationallaw of specific

States for c1aims vis-à-vis sllch State. ï"l1irdly, there should be an option given to any

party of a dispute to begin a conciliation process in order to achieve a friendly settlement

between the parties. Naturally, there will be a time Iimit within which a conciliation must

be achieved. Fourthly, parties to a dispute should have the choice of determining the

procedure most suitable to them. Fifthly, the parties should be given the choice as to

whether they accept an obligation to arbitrate the dispute by special agreement, or by

sorne other method. The other methods being the dispute settlement requirement in the

INTELSAT Agreement,302 and in INMARSAT.303 Finally, regarding enforcement,

there should be duties and an obligation on the part of cach of the parties to act in good

faith and without delay on any ruling achieved.

30' INTELSAT AgreeD,ent, SuplU, Chapler II, noie 192, Article XVIII; Operating Agreement,
SUlIU. Chapler Il, noie 193, Article 20 and AIIMX C tD the Agrr'tMlIt.

30' INMARSAT Convention. supra, Chapler II, noie 32, Article 31, INMARSAT Operatïng
Apeement, supra, Chapter Il, noie 33, Article XVI; and the AIIMX ID the Agreement on
(Procedures for the Settlement of Disputes Referred ID in Article 31 of the Convention and
Article XVI of the Operatinll AjlRlement).
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(i) Disputes Between States

States are governed by public international law in their mutual relations. The

regime in question here is either a convention or a contract regarding space activities.

The contract may be enacted in cooperation by the two States, or it is carried out by one

party for the other. In the latter instance one party will be in the place of a client to the

other for a service supplied, or for delivery of a space object at a specific cost. The

relation between two nations would be governed by public international law if they have

regulated it by a treaty. In commercial and economic links between States it is possible

to regulate the relation by a contract subject to the contractual conditions which may be

stipulated regardless of any specific national law or possibly a combination of national

and public international law, or either one of them if they 50 decide. If their relation is

fully governed by a particular nationallaw, it might be appropriate and sufficient to have

a particular dispute settled by the respective national courts. It would also be appropriate

to give States the choice of settling their conflicts before the ICI or an arbitration

,tribunal. In the latter instance, the States might adopt ad hoc arbitration or an

institutionalized court of arbitration for space law disputes which would have to be

established.

(ü) Disputes Between State and Its Nationals

The relations between a State and its nationalslO4 are outside the reach of public

international law and are governed by national jurisdictions of that State, except with

regard to primary protection in the human rights domain. There is no logica\ reason to

deviate from that precept when it concerns space activities. Therefore, it is suggested that

disputes between the State and its nationals should by governed by the appropriate

national law.

304 The term of "ntlliolUJ/" means that the individUfJIs baviog the oatiooality ofthat State, or prlval~
~fIlilles beloogiog to that State due to its seat, registratioo or aoy other aspects.
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(ÜJ) Disputes Between IndividuallPrivate Enterprise and Foreign

States nr International Organi7JItions

Some conflicts liiay arise without any contractual relationship in circumstances

where the private entities or individuals claim to have suffered damages from space

activities of a foreign State or international organization; or these conflicts May come

about as States form contractual relations. Such contractual relations might be

characterized by one party being a customer to the other party for services or deliveries

relating ta space activities. In the CNS/ATN service implementation it might be either

that aState provides space services to a private customer, or that aState is the customer

of a private entity.

Usually in such relation a national law will be selected by the rules of private

international law, and the seUlement of disputes might fall under either the jurisdiction

of a national court or of an arbitration tribunal, as is usually provided for in commercial

contracts. As a consequence of the participation of States in international trade and

commerce, it is widely accepted that relations between States and private entities are

subject to institutional procedures of commercial arbitration such as the arbitration of the

International Chamber of Commerce (lCC),lOS or ad hoc arbitration in popular

arbitration sites, such as Switzerland.106 ln the case of trade disputes, the GATI system

preserves the rights and obligation of the cont1'llcting parties.107

"" ICC tubilralion is the Most widely used in international business relations has been available for
more than sixty years.

"'" ln some commentators' view States seem to prefer ad hoc arbitration with foreign enterprises;
see for details, Vagts D. P., "Dispute·Resolution Mechanisms in International Business" (1987)3
Rec".U .s cours. l' AClllUmk • Droitlrll'I. P. 83; Dubisson M., "La négociation d'une
clause de reclements des Iitiges"(I98I)7 Droit,t PfDIiq". du Co_ree Inl'l. P. 77.

,., Por farther details see, Jackson J. H., RtStrru:turln, the GA7T System (USA: The Royal
Institute of International Affairs, 1990).
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Furthermore, the rules for the arbitration of international commercial disputes

which have been developed by the UNClTRAV08 may be an additional choice for the

settiement of commercial disputes between States and foreign private entities.

Also disputes may occur without any contractual relation in instancl:s where an

individual or private entities claim to have suffered damages from the space activities of

a foreign State or international organization. The Liability Convention provides for a

certain seulement procedure in such incidents of damage, as mentioned earlier, but does

not guarantee a conclusive and binding decision for those incidents in which State parties

do not agree. If local remedies are exhausted, it might be useful to grant them direct

access to sorne universai procedure in which they can proceed with their claims.

ln any case, due to the complexity of the controversies arising from aviation and

space activities that create difficulties in the seUlement of disputes that are u~ually

brought before national courts and existing arbitration courts.

(h) The Dispute Mecbanism

The present analysis deais with the question of seulement of disputes in the

context of the UN mechanism, selected existing international space law conventions, and

relevant intergovernmental organizations.

(i) Under the UN Mechanism

For the settiement of disputes the UN Charter in Article 2(3) states: "{a]1l

Members shall seule their international disputes by peacejùl means in such a manner that

international peace and security, and justice. are not endangered." The ICJ, as chief

judicial agency of the UN, has jurisdiction in disputes between States only3O'J on the

basis of the consent of the parties. The decisions of the court have no binding force other

30' Upon unanimous adoption by UNCITRAL on April 28, 1976, the rules were sent ta the UN
General Assembly wbicb in tum adopted the rules without further debate on December 1S. 1976.
The rules are reprinted in 1977, 2 Yrbk 01Co_rdol ArlJlJraJion (International Councll ror
Commerdal Arbitration) al 161.

,.. Statute of the ICJ, supro, note 6, Article 34(1).
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than between the parties, and with regard to that specific case.310 Furthermore, the

importance of dispute seUlement was also acknowledged by UNGA which adopted the

principle that global conflicts should be resolved peacefully and on the basis of the

sovereign equality of States.311 UNGA Resolutions do not create binding international

law, but have the nature of recommendation and may embody a step in the mechanism

of the ongoing development of the customary international law.312

(ü) Under Selected Space Law Conventions

Present space law, generally speaking, does not provide a mechanism for binding

dispute seUlement. Surprisingly, the OST does not contain any provision for the

seulement of disputes, and hence any such dispute between parties over application or

interpretation of the provisions of the Treaty are left to an individual State's discretion

or bilateral agreements. Article IX of the Treaty which concerns the avoidance of

harmful interference of the earth/space milieu, includes elements of a consultation

methodology which do not suffice as a procedure. Article IX decrees that aState,

preparing to carry out an activity in space which it believes might produce harmful

interference with the activities of other States parties, must consult with other States

before proceeding. While this is the extent of the dispute seulement provision contained

within the OST, Article III of the Treaty also obliges States to carry on activities in

space:

"".in accorfÙlnce with inte17UJlional law, including the Charter of the
United Nations, in the interest of maintaining inte17UJlional peace and
security and promoting intel7UJlional co-operation and understanding. "

JI. Ibid" Article S9.

JI, UNGA. Rts, 262S (XXV), October 24, 1970.

J12 UN Cbarter, supra, Dote 6, Article 17.
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The majority of COPUOS in negotiating the Liability Convention wanted the

arbitral decision to he final and binding upon the parties to the eonfliet.313 Article IX

of the Liability Convention provides that a elaim for compensation shall be presented to

a launehing State through diplomatie ehannels within one year of the occurrence of the

damage. Presentation of a c1aim in this form does not require previous exhaustion of any

local remedies whieh may be obtainable to a c1aimant State or to naturai or juridical

persons it represents.314 If diplomatie ehannels prove unfruitful within one year of

starting the c1aim, the parties concerned shall establish a Claims Commission at the

request of either party.31S Decisions are by majority,316 and on the merits of the c1aim

the Commission could determine the amount of compensation payable.317 Article

XIX(2) is deemed to he the weakest component of the procedure where it states: "[tJhe

decision of the Commission shall be final and binding if the panies have so agreed;

otherwise the Commission shall render a final and recommendatory award. which the

parnes shall consider in good faith. ..."

3Il Cheng B., "International Liability for Damage Caused by Space Objects" in Jasentuliyana N. &
Lee R., eds., ManlUll on SptUt Law, voU (Oceana Publications, 1979) 83 at l36.

". Liability Convention, supra, Chapter II, note 60, Article XI(I).

'" Ibid., Article XIV.

>16 !bU., Article XVI(S).

J17 Ibid.. Article XVIII.

249



Therefore, conciliation only is r.ssured in the Liability Convention, not a binding

decision.m Also, the Civil Space Station Agreement of 1988319 fails to assure a

binding decision in case of a dispute in view of its Articles 16, 23.

(fu) Voder Seleeted IDtergovernmeotai OrganizatiODS

The means of dispute settlement provided by the intergovemmental organizations

agreements differ from negotiation to compulsory arbitration, depending on the

organization's structure and the parties of the dispute. The following is an illustration of

the IlIllELSAT and INMARSAT organizations' ways of sett1ing a dispute.

As pointed out earlier the INTELSAT definitive arrangements320 instituted

defined dispute settlement procedures and Annex C to the Agreement centained certain

provisions on procedures regarding the disputes settlement. An arbitral tribunal is given

the ability to settle cenflicls referred to in the INTELSAT arrangements. 321 The

tribunal has jurisdiction 10 make its judgment on the basis of the INTELSAT Agreement

and the Operating Agreement, as well as by the accepted principles of law.322 The

tribunal 's judgments are binding and shall he carried out in good faith.323 As

'" That is supported by the dispute' decision in the Soviet satellite COSMOS 954 accident on
January 4, 1978 over the Canadian territory; on January 23 1979 Canada filed a claim againsl
the Soviet Union for more that $6 miUion Canadian for the damage cau;ed by COSMOS; the
clean-up operation ended on October 15, 1978, cost the Canadl~n Government some $14 million;
a settlement was reached on April 2, 1981, with Soviet Union to compensate Canada $3 million
with only half of the compensatiou wbich was originally claimed; see, Reiskind J., "Towards
A Responsible Use of Nucloar Power on Outer Space - The Canadian Initiative in the United
Nations"(1981)Vl JlASL 461 at 463; see also, "Canada-Union of Soviet Socialist Republics:
Protocol on Settlement ofCanada's Claim for Damage Caused by 'Cosmos 954'"(1981)20Int'l
ugtJI MlIltrials 689 at 689.

'" Civil Space Station Agreement, supru, note 222.

". Supru, Chapter II, at P. 70ff.

'" AnDex C to the INTELSAT Agreement, supru, Chapter II, note 190, Article 2.

3~ Annex C, ibid., Article 13.

):) ibid., Article 13(b).
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established by the INTELSAT arrangements, arbitration is restricled 10 legal

disputes. 324 This clearly eliminates JXllitical dispules which are usually much more

difficult to settle on the basis of law only.

The method of dispute settlement for INMARSAT has been adopted from

INTELSAT. Thus, Article 31 of the Convention provides that disputes relating to rights

and obligations under the Convention occurring between parties or with the Organization

should be settled by negotiation. Parties may aise agree to submit the dispute to the ID

or any other settlement pror-.ooure. They may aise consent to arbitration in harmony with

the procedures for the settlement of disputes defined in the Annex. With regard to

disputes arising from agreements concluded between the Organization and any parties,

recourse to arbitration is obligatory unless otherwise jointly agreed.m Decisions of the

INMARSAT arbitration tribunal are to be in agreement with international law based on

the INMARSAT arrangements, and customarily accepted principles of iaw.,lo

Disputants are bound by the judgments and must act in good faith.m Il is worthy

noting that the settlement of conflicts envisaged by the INMARSAT Convention and

Operating Agreement, unlike INTELSAT Arrangements, extends to legal and non-Iegal

disputes as well. 328 Therefore one can say that INMARSAT did nol follow the

INTELSAT 's concept of compulsery arbitration.

'''' INTELSAT Agreement, supra, Chapter II, note 190, Article XVIII(c).

J:!.! INMARSAT Convention, supra, Chapter II, note 3:", Article 31 (2).

,u INMARSAT Annex to the Convention, ibùJ., Article 11 (1).

"., lbùJ.• Article 11(2).

'" INMARSAT Convention, ibùJ., Chapter II, note 32, Article 31; INMARSAT Operating
Agreement, supra, Chapter II, note 33, Article XVI.

251



(c) The Impact on the New CNS/A1M Systems

The fundamenta1 charter of space law, the OST, does not contain any compulsory

or elective provision on dispute settlement. 329 The Liability Convention contains in its

Articles XV and XVII a conciliation solution similar to that offered by the Vienna

Convention on the Law of Treaties.33o

As indicated above, current space law is insufficiently equipped for the peaceful

settlement of disputes; also, such disputes are likely to arise in the near future, especially

with the implementation of the new CNS/ATM systems and other space commercial

activities. Consequently, it must he rea1ized that States are unwilling to agree to binding

settlement decisions by tribunals. With the growing use of space and increasing number

of States' interest in space activities, more disputes cao be expected to develop where

disputes on various aspects of space law cao no longer be left unresolved, allowing every

State to act unilaterally.331 Furthermore, taking into account the growing importance

of international commercial arbitration with respect to the international transaction, it is

to be expected that international arbitration will continue to play an important raie

between States and State enterprises on the one hand and foreign private parties on the

other hand. However, in K.-H. Bockstiegel's view:

"lit isJ less necessary for commercial space activities, especially asfar as
the participation of private enterprises is concerned, because the
interntllional business community has developed and used for many years
intel7UJlional commercial arbitration as the preferred method of dispute
seulement. .. ...332

Il is widely agreed to he a wide agreement that effective machineries for disputes

settlement have to be available now and in the future. Adjudication and arbitration are

,,. OST, supra, note S, in ils Article IX, only provides, regarding substantive law, for the relatively
vague principles of cooperalion, corresponding interest of ail other States, and finally regarding
10 procedural law, for consultation in cases where harmful interference might he ellpecied.

,,. Vienna Convention, supra, Chapter V, note 42.

!li Bocksliegel, supra, note 229, at 24.

m Bocksliegel, supra, note 290, al 10.
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• the obvious two choices to assure a binding settlement. Arbitration has become the

preferred method of dispute settlement both between States and between private entities,

especially in international commercial and economic relations. Present space law

instruments sometimes provide for arbitration, but very often still lack an effective and

binding method of dispute settlement. Il can be expected that for commercial space

activities arbitration will be the main method of dispute settlement.

However, a binding technique in a general forum as weil as a set of legal

procedures for dispute settlement of space commercial activities, including space

communication on the global stage, will be in the interest of ail States concerned. Il is

in this writer's view that binding method of dispute settlement for the new CNSIATM

systems seems justified and effective, although conflict prevention and avoidance is more

important than conflict resolution.

4. Satellite Insurance

(a) Overview

On October 4, 1956, there was no question of insurance when the Russians

launched Sputnik 1. In the early 1960s, the USA nominated its National Aeronautics and

Space Administration (NASA) as the responsible government agency for satellite launch

services,333 when the USA government had taken up the space challenge.334 Shortly

after this, private enterprises began to enter the space business arena. Consequently,

primary satellite insurance concepts were developed and exercised in the USA. 335 In

the last two decades, commercial space telecommunication has developed and currently

333 Today, besides the USA and USSR there are Arianespaee, Cbina, and soon Japan; see,
Kuskuvelis 1. 1., "Space Insuranee" in Tatsuzawa, supra, Cbapter Il, noie 221, 60 al 61.

". Only sinee 1975 thal insurers have accepted to coyer cislts occurring from space activities, inter
oUa, 1055 of the satellite, and 1055 of the opportunity to malee use of the satellite. Formerly, as
spaee activities were conlrolled fundamentally by States they were their OWD insurers.

'" Thoma W. &; Shimrock H., "lnsuraneeofSatellites"(November 1978)16E5A Bulletin 65 at 65.
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include about 94 operational satellites.336 This number will increase substantially as a

consequence of the increase in commercial space activities, including, inter alia, the

Iridium communication system.337 Space law provisions influence space insurance. The

OST introduced in Article VI international responsibility of States for the governmentai

or non-governmentai space activities of its nationals. The concept of third-party liability

was also introduced by Article VU of the OST, and again in the Liability Convention in

its Article U. Nevertheless, an insurance market developed to finally coyer most space

activities. The need to manage risks will always be there, and whether insurance as we

now know it will always be available to enable manufacturers or operators to transfer

their risks remains to be seen. In the following, the insurance categories and the

insurance impact on the CNSIATM systems will be discussed briefly.

(b) The Insurance Categories

(i) Pre-Launch Insurance

Pre-launch insurance may coyer launch delay fees, bst profits and other

accidentai damages attributable to a physical damage incident occurring at any time or

place prior to launch, including while in storage, transit, pre-ignition or mating to the

launcher.33B This coverage ends during the launch cycle at the time of intentional

ignition of the launch vehicle's main engines, but may reattach in the event of an on-the

pad abon in which no loss or j ust a partial loss has occurred.

'" Ail'rJMspaet Ntws Ltlttr [February 1993] at 2.

m Also the launch service for telecommunications satellites is expected to double during the next
decade; see more details, De Selding P. B., "Larger Satellites to Boost Launch Priees"
[December 8-15, 1991] Spaet Ntws 6 at 6.

!li Bunker, sup"" Chapter IV, note 17, at2S1.
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(ü) Launch Insurance

It begins concurrently with cessation of pre-Iaunch insurance at the launch effort

and is ttaditionally maintained by owner/operators, and on a contingency basis by

transponder buyers or lessees. The protectiorl is against failure of the satellite to complete

a successful launch into space and becoming operational. This is the highest risk phase

of ail space activities.339 Generally satellites are insured for an agreed upon value which

provides timely settlement of known losses during coverage time, though the physical

consequence of such losses might remain for the residue of the satellite's Iifetime.34o

Lower premiums are encouraged by the commerciallaunchers' increasing reliability.341

(ili) Satellite Life Insurance

The coverage begins concurrently Wit'l the ending of launch insurance. Il is the

period of ~.,..:rational Iife of a satellite commencing at the time it has achieved a

successful launch, and frequently begins when the launch policy expires. There are

several criteria that should be taken into aceount in the detinition of satellite Iife failure,

inter alia, failure of the satellite to maintain its required orbit and position, unbudgeted

use or loss of station-keeping fuel, the inability of the satellite to generate and store

power necessary to attain its design Iife, and failure of the transponders to function as

intended.342 This kind of insurance is relatively recent, the tirst policy not being issued

until 1976 in the USA. Service interruption insurance is also available, under this

category, to indemnify an owner/operator or transponder lessor for consequential and

'" Due to the great figures of various bazards a satellite may face between engine ignition and
successful beginning of services; see, Bunker, id.

"" Margo R. D., Al'iDIion InsuralU:t (London: Butterworths, 1980) at 206.

301' Cbenard S., "Space Iosurers Now Fret About Satellites"(May/June 1989)4:2 InJtrallÜJ Spau
MiJJ'Uls 94 at 95.

301' Margo, supra, note 340, at 204.
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direct financi~l damages arising out of a partial343 or total failure cf a transponder. This

insurance is tailored to the exact needs of the insured and takes into consideration

eontraetual exposure as well as alternative options, such as spare or reserve transponders.

This writer believes that satellite life insurance is of a special interest, and one of the

most important for CNS/ATM service providers since it protects the satellite operators

from failure of service and the resulting liability toward users. Although, in some views

while the aim of the satellite operator in acquiring life insurance is to gain protection in

the event of a malfunction of one or more of the satellite's transponders, the life

insurance should be adequate to cove- ' )sses caused by other failures. 344

(iv) Third·Party Liability Insurance

Due to the risky charaeter of satellite launches, and apart from the main property

coverage on the satellite itself, there are the third-party insurance schemes. These coyer

the liability for damage to third-parties. The need for this kind of insurance is essential

for the reason that tragedy during launch may endanger persons or property on the earth.

Compensation for damage caused to third-parties during the satellite launching,

by the launch vehide, the satellite itself, or the component parts of these is governed by

the Liability Convention.345 Hence, the Liability Convention provision seems to

encourage States and persons/enterprises, participating in or involved in launching

operations, to have insurance. However, as has been expressed,346 without adequate

third-party insurance to cover property damage liability tolerated by the USA

'" ln the case of communicalions satellites, partial failure can he defined on the basis of the
proportion of malfunclioning traosponders.

,.. Rilorto R. &. Mitcbell M. S., "Telecommunication Satellite Insnrance"(I993)XVIII:3 Air &
Spaet Law 136 al 138.

345 If the claimanl State is not party to this Convention, then compensalion is determined according
to public or private international law; see, Dabbi M., "Consideration of Satellite Liability
Insuraoce" in Spaet Co_rœ, Proceedings ofthe 2nd. International Conference and Exhibition
on the Commercial and Industrial Uses of Outer Space, Montreux, February 21-25, 1988 (N.
Y.: Gordon &. Breacb Science Publisbers, 1989) al 426.

,.. "Congress Advises Sbifting Space Contract Liability"[Spring 1992] Spaet Law Ntws 6 at 7.
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Govemment, no manufacturer could participate in the space manufacturing domain due

to possible risk. Furthermore, liability in space activities is unhmited, and with respect

to third-parties on the surface or aircraft in flight, this is absolute and the launching State

is liable. Il should be kept in mind, and as pointed out by one commentator,347 that the

unlimited absolute liability of the launching State will become a obstacle not only for

States to lIuthorize private enterprises/nationals to participate in the outer space

commercial activities from their territory, but also to discourage private ventures to joïn

the activities of outer space. This writer strongly supports the view that States or private

entities willing to join space activities and are capable of providing service must carry

the risk of their operation. Therefore, this writer's opinion is that the launching State's

liability toward third-parties should continued to be unlimited and absolute. This means

the victim does not have to prove fault or negligence on the part of the State or the

private entity operating the space object which caused damage. However, it is enough

to establish a causal connection belWeen the space object and the damage to bring that

liabilily about.

(c) The Impact on the eNS/ATM Systems

Existing space law rules are not sufficienllo support currenl commercial activily.

The space insurance industry is essential 10 space activily financing, and wilhoul ils

participation private enlerprises would have to wilhdraw. Also, banks and olher sources

of space financing are by lheir character adverse to risk, will only partkipate in projects

where they are lotally secure. Insurance coverage is a central elemenl of space financial

contracls of commercial satellites for communication and olher aeronautical purposes.

This will encourage satellite owners and/or service providers which could facilitate the

implementation and continuation of the developmenl of lhe new CNS/ATM systems.

Hence, the stabilily of the insurance industry is important. Therefore, il is predicted, or

already in demand by insurers, lhal manufaclurers of space hardware take more

responsibility for the efficiency of their machinery in order 10 diminish risks. Thal is, to

'" Wasseabergb H. A., "Liability ia Air aad Space Law"(1989)XIV:6 Air Law 261 al 265.
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Iimit financial exposure through allocation of risk among a number of organizations. It

would also he necessary that manufacturers build risk manager.1ent costs into their

contraets.

Accordingly, the insurance and overaII risk management program must be

carefully reviewed to ensure that the terms and conditions of the satellite purchase

agreement and launch services agreement are compatible with the various insurance

coverage. Furthermore, the determination of the proper law of an insurance contract may

have significant consequences for insurers and the insured. The present practice of

leaving the selectioJ of the applicable law to chance is undesirable and unsatisfactory.

In generai the participation of private entities requires liability insurance against

third-party injury and damage.:M8 Consequently, compulsory Iiability insurance should

be applicable. The rights and obligations of the insurance buyer and the insurer must be

declared in order to avoid disputes when malfunctions occur.:M9 In this writer's view

there is no question that satellite insurance will perform an increasingly important role

in the upcoming years as far as commercialization of space activities is concerned;

particularly in view of the introduction of satellite services into civil aviation industry,

and its forthcoming operational schemes to include private entities. A failed space

insurance market will inhibit subsequent industrialization of space in general.3lD

Although insurance is not a magic solution, it is just a means of pooling or sharing the

risk; this writer supports the view that space insurance market will play the major role

in the space industry and commercial space activities of the future. 3l1

,.. Cassidy D. E., "Allegation of Liability Between Government and Private Sector and Implication
on Insurance for Spaeti CommercializatiOl:"(I990)33 CoUo. L. Ouler Spaee 23 at 23.

:M. Robson M. R., The Spoce Insurance Marien (Bachelor of Arts, Middlesex Polytechnic, 1990)
at SO.

'''' Hauck P., "Pacing the Consequences: Launch Pailures Challenge the Insurance Industry" [April
12/18, 1993) Spaee News 16 at 16.

'" Kuskuvelis, supra, nole 333, at 72.
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Law-Making Perspectives and CbaOenges

It is this writer's intention to stress the importance of the current applicable rules

in telecommunication, air and space law for the CNS/ATM systems' limiting the scope

of discussion only to internationallaw, keeping nationallaws out of the discussion. Due

to the crowding of airspace, international norms governing air navigation have to become

more binding than they are now. As a result of an examination of the basic fundamental

principles governing space use, it is evident that the conduct of space activities is based

on the laws of general application. While these general rules of international space law

apply to the CNS/ATM systems they are clearly insufficient to govern the new system.

Nevertheless, these principles serve to form a basis upon which any regulation is

established. Yet, it seems that space law will exhibit two separate styles, first, there will

be broad challenges to space law in the politica1 and technologica1 developments

framework; and second, sorne space law areas can he expected to become increasingly

profound as commercial space activities develop. In the world of the future, law must

he an instrument of management, and intervene to enable technology to serve mankind

through appropriate regulatory mechanisms.

The question to be addressed here is whether the existing legal regimes are

adequate to meet the present demand and the expected developments in the aviation

community? One cao say that in spite of the above deliberations, at present more

clarification and precision is required for addressing an extremely sophisticated and

diverse space industry. The present conventions on space law have been created with a

view to research in space, balancing the conflicting super-power interests during the cold

war, emphasis on security and peaceful use of outer space which has been the dominating

space activities in the early years. Their application to present and future commercial

space activities brings up gaps and difficulties of interpretation. This will be ever more

so in the future, especially with the direct participation of private enterprises. The further

development of the legal framework for commercial space aclivilies will have to fol1ow

whal factua1ly develops in practice. In Ihis writer's opinion, CNS/ATM implementation

will require changes and a developmenl of appropriate space, telecommunication, and
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public air law in a number of areas. In one commentator's352 view: ".. .emergence of

intel7Ul/ional privale space law is not likely." This writer strongly disagrees with that

view because at the time which it was given it may have been accurate but the current

state of law, the massive movement toward privatization and commercialization of outer

space activities, and the momentous participation by the private entities provides the

necessity for developing international private space law.

This will demand the least amount of regulation, the simplest procedures, and the

least restrictive interactions with existing legal regimes. Despite the difficulty of reaching

this, it is needed 10 secure and motivate agreeable and willing institutions to take part in

the aviation services offered by satellite. In brief, resolving the unanswered legal

questions and issues will certainly demand global commitment, specifically in view of

the expected unlimited use of satellites for the interests of the aviation industry. Also, the

legal and the commercial environments in which CNSIATM systems will operate are

subject to continuous change. Solutions and contractual issues can be expected to follow

a corresponding pattern of change.

", Kolossov. supm, note 233, al 67.

260



Chapter VII:

Introduction

The InstiJutional Aspects of CNS/ATM Systems

The new CNS/ATM systems are in need for "institutional arrangements" which

may he defined as necessary arrangements for the implementation of the new systems.

The main purpose in considr.ring institutional matters, is to develop a clear picture of the

most acceptable CNS/ATM institutional arrangement in view of the current ICAO

discussions and 10 identify the opportunities for a CNS/ATM system to grow and to

evolve in a new direction in the field of satellite applications for next century.

As the aviation industry and ICAO move towards the use of satellites, a new set

of pressures will cali for changes within present institutions.· If these prevailing

institutions cannot change, other institutions will replace them. The prime importance is

the development of an effective organizational solution for the use of the CNS/ATM

systems that meets ail criteria.2

Critical issues must he examined, such as: financial arrangements; operation and

maintenance responsibilities; opportunities for retrofit; subsystem switching and

interconnection; ownership; leasing arrangements; liability and insurance; shared versus

exclusive lise; decision-making mechanisms; and a variety of technical, economic,

political fmd legal trade-offs.3 Il should he borne in mind that there is an urgent need to

define standards and 10 create institutions in order to initiate satellite surveillance,

communication functions and navigation functions. In the following we will examine,

sorne difficulties of the new systems, sorne aspects that influence a State's decisions on

the institutional planning, and the institutional options available to States.

Supra, Cbapter n, al P. 3Sff.

2

,

Pellon J. N., "Is Tbere a Space Platform in INTELSAT's Future? Facing the Inslitulional
Cballenges of the 198O's and 1990's" in the , MAA 8th Commulliœlions SoI,UiJ, S,st,ms
Co'll,,,tu:,: A Colledion 0/ T"hniall PtIpI" (USA: American Inslitute of Aeronaulics and
Aslronaulics, F1orida, April 20·24, 1980) 408 al 409.

ibid.• al 410.
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Section 1: Selected General Difficulties of the Systems

A. Fib2r Optics Challenge

Fiber optic teehnology was developed in the 1970s, and began to be used

operationally in the early 1980s.4 This new teehnology transmits information, via light,

through very fine and flexible glass cables. It has severa! advantages,5 inter alia,

revolutionizing point-to-point communication (partieularly for contiguous land masses

with high-d~nsity population and high-density communication needs), a wide transmission

band, and freedom from electromagnetie interferences.6 It is becoming the medium of

ehoice for sorne long-haul transmission. It has the capability to carry literally tens of

thousands, even hundreds of thousands, of parallel voice telephone conversations.

ARINC and the aviation industry have the capability and might use fiber optic

faeilities for specialized objectives and operations; also ARINC might use a fiber optic

system in airport facility information distribution systems.7

The planned Pacifie fiber optic cables will not offer the level of connectivity or

cost-effectiveness on the Paeifie's various thin paths that can be aehieved by "- :;atellite

system.B This teehnology is dllsirable in order to adjust global and trans-oceanie traffie

and reduce the strain on the frequeney spectrum and the geostationary orbit.9 It will also

take up sorne of the inerease in communication traffie. Sorne telecommunication

specialists believe that there will be a naturally occuning significant change from

•
,

6

7

•

•

Tosco F., "Optical Transmission"(1991)S8:XII ITU TtltcommuniœJion J. 890 al 890.

See Podmore C. & Faguy D., "The Challenge of Oplical Fibres"[December 1986]
TtltcommuniœJions Polky 341 al 343ff.

Tosco, supra, note 4, al 890ff, furthermore it can be fabricated at less expense than the
convenlional copper cables; a1so it can support a much higher bandwidth, see more details,
Martin 1., Dat4 CommuniœJion Ttchnology (New lersey: Arben Group, Inc., 1988) at 193ff.

The ARINC Story, supra, Chapter II, note 17, at 131ff.

Betty Alewine, Comsat Vico President, see, "Comsat Presents Firsl Satellite-Delivered ISDN
Demo in Plcific"[lanuary 29, 1989] StIItllilt Ntws 8 at 8.

Report of the Second UN Conference on the Exploration and Peacefu1 Use of Outer Space, at
Vienna, AlCONF.IOI/lO (August 9/21, 1982), at 18.
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satellites to fiber optic cables for particular services. This will free sorne of the

orbitlspectrum frequencies,ID which in this writer's view will be one way of solving the

spectrum crisis for mobile communication generally, and for aeronautical communication

in particular.

There is a complex link betweenfiber optic and satelIites. Fiber optic technology

is indeed generating a revolution in communication, but its challenge to satellites should

note be overstated. 1I This writer believes that the coexistence of satellites and fiber

optics is advantageous to the CNSIATM systems. There are views which assume that by

the end of the century the satellite will be aIl but extinct because of the fiber optic

competition; others oppose this belief and say thatfiber optic technology and satellites

are complementary and competitive to each other, and that they will coexist and achieve

their own market objectives.12 This writer supports the latter view, and believes that

although on one hand fiber optic cables have advantages over satellite communication

(such as immunity from electronic interference, greater bandwidth, greater speed and

lower cost), they cannot provide mobile communication services. Therefore, one could

say that each system, operating as it does in an individual environment, has advantages,

disadvantages, capacities and limitations, as determined by the ownership by different

entities.

B. Tecbnology Transferring Limitations

The central issue of technology transfer is balancing nati.onal security goals with

other national goals, such as the tradition of open academic exchange, and encouraging

invention, commercializations, and exports. It is generally acknowledged that advances

in space science and technology have benefitted mankind. However, there are imbalances

created by the inability of most LDCs to acquire such costly technology. The UN

10 Scbaefer K., ·'Tecbnology & The Future of Satellite Communicalions"(l985)28 Co/lo. L. OUI"
SJNI" 298 al 299.

" Podmore & Faguy, supru, note 5, al 345.

12 Id.
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Conference on Trade and Development (UNCTAD) has provided non-binding Rules on

Technology Transfer, which fal1 short of meeting the LDCs needs. 13 The INTELSAT'·

and INMARSAT1S agreements promote the transfer of space technology. These rules

do not apply to inventions and technical information created by organizations under

contract.16 To overcome the problem, there is a need to develop a cooperative

mechanism worldwide, either between developed countries and LDCs, or among LDCs

themselves. There is a need for the transfer of technology from developed countries to

LDCs in order to assist the LDCs in increasing their technical competence. However,

technology transfer has become a moral necessity for various LDCs who tie human rights

to what they see as the developed countries' duty to transfer technology.11 One of the

fundamental principles underlying the ICAO philosophy, which has been developed by

the FANS Committee, is the concept of non-discrimination. In practice, developed

countries do provide technological assistance to LDCs such as, inter aUa, providing

satellites launch services, engineering aid and specific restricted hardware, but not an

actual transfer of know-how. 18 For example, the US has dominated the creation of law

for the transfer of space technology because of its preeminence in the manufacture and

use of space instrumentalities. The policy of the USA has been to avoid technology

transfers in cooperative efforts, providing only the minimum amount of technical

13 Matte, supro, Cbapter n, note 220, at 199ff.

" INTELSAT Operating Agreement, supro, Cbapter II, note 191, Article 17(b).

" INMARSAT Convention, supro, Cbapter II, note 32, Article 21(2).

16 INTELSAT Operating Agreement, supro, Cbapter II, note 191, Article 17{c), and INMARSAT
Convention, ibill., Article 21(3).

17 See for t.g., Potter M. A., "Human Rigbts and Outer Space: An Overview of the International
LeSai and Political Context"(1989)31 Collo. L. Oultr Spaee 382 al 387.

18 Leister V., "Space Tecbnology: From National Development to International Cooperation"
(1983)26 Collo. L. Ouler Spaee 217 al 218.
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information necessary to ensure an effective interface between project elements. 19 One

can assume from this that constraints on the use or transfer of technology are based on

political reasons or for its military capabilities.

There is need fer more cooperation which will provide mutual benefits for both

sides. Il is also important to prevent such technology from being abused as this may weil

encianger international peace and security. Therefore, it is rea:;onable to impose sorne

restrictions and conditions which, however, should not impede the genera! policy of

transferrlng technology to LDCs.

This writer believes that technology transfer should be taken into consideration,

without any discrimination in the process of implementing the new CNS/ATM systems

between regions or States. One can assume that technology is not only an economic asset,

but also of strategic and political significance, and its transfer is inhibited for these

reasons. However, there is an optimism that commercialization of space activities will

bring greater opportunity and benefits for LDCs. Space technology transfer in the future,

with the exception of that which is required for national security, will be seen in a

similar light and be regulated by the same or similar rules as those relating to the transfer

of other industrial technologies.20

C. Spaœ Debris as a Threat to Spaœ Commercial Activities

Space debris is caused by the natura! and artificial space debris. Thus the hazard

from the natura! debris environment has been assessed as acceptable; the main concern

are the hazards posed by the artificial space debris.

The term space debris immediately creates a mental picture of meteoroid swarrns,

asteroid belts, and ejecta from Cornets as they pass close to the sun. Space debris is a

self generating stream of natura! debris in space by the breakup of a giant COMET sorne

,. Pedersen K. S., "Intemaüoaal Cooperation and competition in Space: A Current Perspective"
(1983)11 J. Spou L. 21 at 23.

20 Matte N. M.• Spœt Polky GIId ProgfOlfllMs Today GIId Tomorrow (Montreal: ICASL McGill
University, 1980) at 119.
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• 5,000 years ago, and has had a constant, documentable impact on human history.21

Artificial space debris is the product of natura! satellite operations, the deterioration and

the fragmentation or breakup of satellites. As has been stated:

"{alll man-made debris orbiting in oUler space... is generated by manned
and unmanned space programmes of the world's space-capable nations
and inteT7UlJional organizations. While meteoroids are a sOllrce of
naturally-occurring orbital debris, they are not considered to be a serious
hazard...22

The exact amount of debris is unknown because the smallest particle cannot be

detected or tracked, there are thousands of pieces of space junk over four inches in

diameter.23 Space debris has a serious effect on both outer space and earth environment.

It presents a danger of both collision with operative satellites and interrupted radio

astronomy.24

Space debris poses risks of, inter aUa, collision which may result in loss of

property or life, damage to persons or property, and interference with scientific,

commercial and military space activities.25 Since 1957, one hundred and eleven satellites

have exploded or broken into pieces while in orbit, including Snapshot,26 the only US

~tellite to have been powered by a nuclear reactor. Scientists believe that the explosion

of the Soviet navigation satellite COSMOS 1275 in July 1981, was caused by impact with

21 See, Foley T., "Scientists Liok Cometary Debris, Historical Milestones"[November
29/December 5, 1993] Spaee News 18 at 18.

" Baker H. A., Spaee Debris: Legal and Poliey ImpliœJion (The Netberlands: Martinus Nijhoff
Publishers, 1989) at 3.

23 See, Johnson N. L. & Mcknight D. S., ArtIftciaJ Spaee Debris (USA: Florida, Orbit Book
Company, 1987).

.. Vlasic 1. A., "The Nineties: Problems and ProsP"Cts"{I992)XVII:I AASL 35 at45.

23 Debris cao collide with bath active and inaclive satellites, damaging active ones and possibly
making them inactive and producing more debris from bath types; supra, Chapter VI, note 87,
at 4.

26 "Space Debris/Pollution:lncreasing International and Leg:.:1 Concern"[Spring 1994] Spaee L.
News 5 at 5.
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debris.TI Therefore, mobile satellite sen'ice flights and other space activities may

become 100 risky by the year 2000 if nations do not make an attempt to cut down ~T)ace

debris.2I The increase in OSO objects has 100 to a greater possibilities of a collision,

As stated by Johnson and McKnight:

"[iJt is estimared thot by the year 2000 the chance of a collisio.-: wiil
increase by over three orders ofmagnitudefor the present hazard to ,oc 5 %
chance of collision per year. An increase in the debris population at
geosynchronous altitudes could be cataclysmic. "29

It is apparent that there should be serbus concem for space debris in LEO.30

The collision ha'Wd in LEO is much greater titan in oso,31 not only because LEO is

incrt'uingly occupiOO with functioning satelliœ.>, out aiso for reasons of debris.32

The progressively greater number of objects in outer space augments the

possibility of collision,33 and threatens space operations. The launching State retains the

burden cf liability for space debris. 34 While the physica1 ma:;~ in space is known,3S

21 "Oovemmenl Catalog Understates Extenl of Space Trash"[Spring, 1993] Spœe L. News al 8.

21 See for tec1tDiques and States eff(lrt 10 reduce space dehris, Jakhu, supro, Chapter VI, note 74,
al 316,ff, Baker, supro, note 22, al 86,ff, Oorove S., DeveloprMlIIs in Spœe IAw: ISSlus tuUl
Policüs (The Netherlands: Martinus Nijhoff Publishers, 1991) al 157,ff, Jasentuliyana N.,
"Priorities for International Protection of the Space Environmenl" in Bocksliegel, supro, Chapter
VI, note 210, al 231; Perek L., "Telecommunications and the Geostalionary Orbil: The Missing
Regulalion"(1983)26 Collo. L. Outer Spœe 33 al 33.

29 As cited in, Vitt, supro, Chapter VI, note 72, al 49.

,. Reynolds R. C., Fischer N. H. &. Edgecombe D. S., "A Model for the Evolulion of the On
Orbil Man-Made Debris Environmenl"(1983)IO I!.ao: AstrolUJlltiaJ 479 al 749.

li Jakhu, supro, Chapter VI, note 74, al 315.

" Supro, note 26, al 5.

" Flury W., "The Situalion in the Geostationary Orbil" in Bocksliegel, supro, Chapter VI, note
210, al 17.

" Diederiks·Verschoor 1. H. Ph., "Harm }'roducing Events Caused by Fragments ofSpace Objects
(Debris)"[I911:2)IISL-Proceedi,,1S 1 al 3.

" Johnson N. L., "The Crowded Sky"(December 1982)24 SJNIUflight al 446.
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there is no universal arrangement for debris management.36 As has !)een stated: "...[anl

eaJl:,' action ta prevent such [a disaster]... would he very cast-effective if appropriate

collective action can he agreed [upon] lJy space users. "37 In any case, this writer's view

is that space debris is li serious threat to space operations, to satellite communication,

navigation and surveillance which could hinder the CNS/ATM systems in specifie. AIso,

it is evident that (not only from the cost-effeetive but also from the cnvironmenta! and

satel1ites operation safety point of view) the method of one global satellite system will

satisfy all the civil aviation requirements and will prevent the escalation of man-made

debris as an effeet of multiplicity of the satellite numbers in the outer space.

Section TI: Selected Aspects which have Direct Impact on the Institutional

Framework and Influence a State's Decisions

There are many fealures which have an effeet on the deeision to adopt a suitable

instilutional framework for the CNS/ATM. In the following, we will illustrates some of

these fealures.

A. National Security

Modern outer space technology should be u~ to enhance international

cooperation or else individual counmes may perceive that their security is threatened.38

36 The ESA in ils first space debris conference which held in Germany on April S to 7, 1993. was
for presenting a research resulls on space debris; ta assist in defining future direction for
research, ta identify methods of debris control, reduction and protection, and ta discuss
international implication and policy issues; see also more details, Reibel D. E., "Prevention of
Orbital Debris"(1987)3O CoUo. L. Out" Spœt 147 at 147ff; and Qizhi H., "Towards
International Control of Environmental Hazards of Space Activities"(1987)30 CoUo. L. Outtr
Spœt 138 at 138.0:

37 Collins, supra, Chapter VI, note 88, at 142.

" Konstantinov E., "International Regulation of the New Activities and International Security"
(1987)30 CoUo. L. Outtr Spœt 48 at 48.
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Since the 1960s, the conventional security concepts as weIl as economic growth have

been stressed. This has paved the way to expanding the national security concept to

include economic strength.39

National security has customarily playeè a large role in developing aviation

policy..a Due ta e=<lnomic, teehnological, or political motivations, large number of

States have established nationally owned and operated domestic satellite

telecommunication systems. National security demands secrecy, however secrecy may

be impossible te preserve in our modem, teehnologically advanced world.41

Self-control will become widespread when State govemments chcose to rely not

on military power and increasing defence sper.ding, but on political and legal means to

increase mutuaJ trust between nations. 42 Politics play a significant role, along with fear

over lost national sovereignty, in slowing down the introduction of the CNS/ATM

systems.

However, with air transport representing a major sector cf the economy and the

travelling public clamouring for improvements to the system, reforms to the present

structure will become a necessity rather than merely desirable. Technology can only be

effective if the political obstacles are removed.43 The role of the military is of major

concem because it is feared that national security may be used as an excuse to obstruct

any attempt to bolster commercial aviation. This is especially of concem as long as

border dispuœs continue between countries.

,. Ploman E., "Communications Research and Communication Issues: Some Retlections" (Address
to the nc Annua! Conference, Berlin, September 21, 1984).

'" "Free Trade in the Air Report of tl.e Think Tank on Multilateral Aviation Liberalisation"
(Address to the Global Aviation Associates, Washington D. C., January 1991).

" Kramer G. M., "The First Amendment Viewed From Space: National Security Versus Freedom
of the Press"(1989)XIV AASL 339 at 367.

•, Veresbcbelin V. S., "International Control and the Concept ofOpen Skies" in McWbinney, Ms.,
'IIp"', Chlpter III, note 99, at 3Sjf.

" Slip"', Chlpter l, note 4, at 20.
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The sovereign control of States over telecommunication and wireless transmission

from the territory of aState is customarily governed partly by regarding security as weil

as an interest in holding on to the economic benefits that are created by

telecommunication.44

We exist in an era in which confidence and trust betwee!l States are essential

clements in implementing the new CNS/ATM system. This writer believes that the

sucœssful implementation of the new systems will depend on a new global security

structure. This structure must be built on a firm foundation of openness. For example,

it is hard to accept the fact that in the common European market where sorne countries

have restricted or prohibited zones, since this gives rise to suspicions, and does not

create confidence. As a result of the recent movement towards a stable and balanced

international order, there will be a need for greater level of trust between States in order

to achieve stability.

The end of East-West confrontation made it possible to envisage synergies which

only a few years before were unthinkable.45 The early 1990s saw international

cooperation take on a new dimension. The achievement of open skies in the future would

show trust in an inter-State link, and this is a practicai step towards disarmament.

Consequently, this would reduce national security needs. It should be kept in mind that

the unity ideal is supported by shared values, €mbodied in worldwide cooperation Iike

that seen in global commerce and security.46

It is important for the civil aviation future to scpport the use of satellites and the

need ta retain the frequencies now avai!ableY Advancement of international aviation,

a1ways has been carried out by the powerful States in structuring a global network of

routes and systems effiC:encies. However, the greatest benefit of any new concept will

.. Milde, .upra, Cbapter v, note 41, at 218.

.. "International Cooperalion"[I992! Euro"an Spaee AgeIU:Y: Anlllllll Report 64 al 64.

.. Matte, .upra, Cbapter VI, note 135. al 170.

., Eser, .upra, Cbapter l, note 55. al 9.
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only be achieved if govemments are ready to enter into a global gathering.48 Il is

incumbent upon members of rCAO to show the same will and desire to resolve even

more difficult problems in order to achieve the CNslATM systems, 50 that the airlines

which have long served the interests of States, can become the chosen means of their

common business.49

The ICAO Legal Committee at it's 27th Session indicated that the introduction of

FANS would rely not only en the advancement and availability of new teehnology, but,

to a large extent, on the level of cooperation of States, and their agreement to place the

modem systems into every day use gDvemed by designated legal conditions.50 As E.

Sochor asserts:

"ftJhe development :JfintenuJlional aviation has aclively contribUled to the
trend toward 'intertlependence' highlighted in various studies of the
changing intenuJlional system. [in addition]. ..intenuJlional civil aviation
differs from other industries in t1wl it is also closely linked to national
security and military interests as weil as to the sovereignty and prestige
ofalmast ail countries ofthe world. "SI

This writer has no doubt that national security concept will affect the way in

which either the American GPS system or the Russian GLONASS system will be

controlled and operated if they will be chosen to provide the GNSS service for civil

aviation in the short-term period.

.. Rocbat, lupra, Cbapter nI, note 85, at 7.

•• Socbor, lupra, General Introduction, Ilote 13, at 224.

,. ICAO Doc., lupra, General Introduction, note 23, at3-1; see also, Van Dam D. R., "Regulating
International Civil Aviation: An ICAO Perspective" in Masson-Zwaan & Mendes de Leon,
lupra, General Introduction, note 28, at 20.

.. Socbor, lupra, General Introduction, note 13, at XVI.
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B. Financial Constraints

Most of the ICAO members States face a number of difficulties wi.th regard to

space teehnology and its efficient utilization. In partl'-Ular, most countries do not have

or cannat afford space teehnology. The investment needed for CNS/ATM systems'

ground or/and space segment would depend on the type of system, the type of application

and whether the space segment would be bought or leased in full or on a cost-sharing

basis and whether access to it or its data is granted free withou' discrimination, or at

nominal cost. However, CNS/ATM applications on a global basis are likely to make

significant economic contributions to the airline industry, and expenditures in thi8 domain

should he looked upon as assets investments on which there will be a recovery of

investment.

C. Geographic Application

Many countries of the world with a large land mass, such as the USA, Russia,

Canada, India and Indonesia, found satellite telecommunication systems' significantly

more economica1 than terrestrial options. The trend towards nations owning and operating

their own satellite teleoommunication systems began in the 1970s and carried on into the

1980s.52 In general, long distance communication, linking rural communities with other

areas of a country, are very important to growll} and development. This has caused

LDCs to also move in the same direction. In order to do this they need large financial

and teehnica1 resources, as weil as access to the geostationary orbit, none of which they

can afford. Consequently, sorne countries have found the answer in regicnal satellite

systems.

It should be kept in mind that for economic reasons the global and regional

CNS/ATM systems application is better than a domestic one. However there is the

exception of the earlier mentioned countries with large territory. According to the

Chicago Convention in Article 28(a) domestic applications of nidio services,

" Smith M. L., 1111'l'MlioNJI R,guIoIiotl 01StIl,UiI, Commullkoliotl (The Netherlands: Martinus
Nijboff Publisters, 1990) al 34.
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meteorologica1 services and other air navigation facilities are acceptable and specified.

Fo~' the majority of States the geographica1 range of CNS/ATM systems is too broaè for

domestic use only. The creation of a global or regional system would be a cost-effective

means for the geographica1ly small States, such as t.'lose in Europe, and for large

geographica1 States with underdeveloped air navigation infrastructure, as in Africa, to

develop satellite based CNS/ATM systems. The regionaJ CNS/ATM systems could be

the most problematic in the continental regio!ls. Cooperation between States in regions

with common cultural and economic backgrounds will be essential for the creation of

regional systems.

For oceanic and polar areas, global application would be the most suitable way

to provide CNS/ATM services since they are not part of any one State's airspace, and

State sovereignty, as stated by Article 1 of the Chicago Convention, does not extend to

airspace above the poles or the high seas. As will be addressed later, in this writer's

view, CNS/ATM systems will eventua1ly appear as a global system.

D. The Sharing Concept

1. Overview

In setting worldwide standards, ICAO from the DC-3 to the supersonic aircraft

has kept pace with rapidly-growing technology. It has focused not only on aircraft, but

'JJso on the flight environment. Over the years, ICAO has made momentous choices in

selecting n'-w communication and navigation systems for global use. New equipment

inevitably creates new problems because it takes years for a new system to be fully

implemented, and the space-based new system must coexist harmoniously with the old

during this period of transition.53

A proposaI ta form a new ICAO policy body ta help carry out the work of the

FANS Committee, which is ta speed up the implementation of the new systems and ta

help ICAO coordinate work on system issues, is essential if ICAO is ta retain its

" Socbor, 'UI"', General Introduction, note 13, at 24.
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leadership role the futureS< of the CNS/ATM systems as this writer illusttated following

in Chapter vrn. Il was observed recently byanother commentator5 that the grèalesi

obstacles ID FANS implementation are no longer technical, but financial, legal, political

and institutional.

In 1969, when ICAO formed for the first time a Panel of Experts to consider and

to make recommendation~ concerning the Application of Space Technology Relating to

Aviation (ASTRA) the following question was asked: should international civil aviation

ha'le an exclusively dedicated satellite system, or should it share the system with other

users'? Although the other factors affecting the system sharing concept are, inter alia,

financial limitations, it is crucial that one distinguishes between the concepts of space

segment sharing and radio frequency band sharing in answering this question.

2. Space Segment Sharing

Many countries satisfy their national telecommunication needs through the lease

or purchase of capacity from international telecommunication organizations, e.g.,

INTELSAT or INMARSAT, and/or other regional organizations. INTELSAT is working

with the Pan American Health Organization and the World Health Organization, as part

of its Projecl Shore activities, to demonsttate how smaller earth stations can significantly

improve the delivery of emergency services and health supplies.56 This is done through

the provision of free satellite communication for rural health and long-distance

educational programs for selected projects.57 As of 1987 about fortY countries have

participated in these and other Shore projects. The program's success and usefulness has

.. Poritzky, supra, Cbapter J, note 73, at 14.

" Jeanniot P., "Counldown ID Global Navcom"i2/1993] IATA Re.i::w, 4 at 4.

56 Project Shore bas Iinked a Canadian bospital in Nova Scotia to provide tele-medicine services
ID medical scbools in East Africa and the Caribbean.

51 Project Shore bas brougbt bigber education vieteo classes ID students througbout the vast expanse
of the People's Rcpublic of Cbina.
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bel:n undcrscored by its extension beyond the initial allotted time period. S8 Also, time

sharing computer systems have been in existence for a few decades alre2.dy, a1lowing

severa! users to share the computing capacity of a single machine. 59

In 1964 INTELSAT came into being, and by 1965 universal service was

introduced. 60 One could ask whether this success story cao be repeated for satellite

applications in the aviation industry. This writer has no doubt that it cao happen, but only

with an enormous amount of global cooperation and the good will of ICAO's member

States.

The implementation of satellite systems requires financial resources and a highly

developed technological base, and this usually exceeds the capabilities of a single

country. Technically, satellite systems are extremely complex and sophisticated and

States will have no alternative but to join efforts at the regional and global leveI. There

is also the need to harmonize systems and airspace into a global ATM system and to use

limited and expensive resources in the mos! efficient manner. Thus, it seems obligatory

to adopt a global view; c1early, this calls for the cooperation and goodwill of all nations.

As mentioned earlier, in 1969 ICAO felt that aviation safety was of paramount

concern and it formed the Panel of Experts for ASTRA. Ideas of shared usage of

satellites or of a system that did not exc1usively serve the aviation community were

dismissed as being inconceivable.61 However, these views came at a time when airlines

were experiencing a slow-down in business. The costs for establishing a dedicated

satellite system were considered unacceptable, and the ASTRA Panel was disbanded.

" Araya A., "Recent Activities ofINTELSAT Benefiting the Developing Countries"(1987)IS:1
J. Spaee L. 64 at 6Sjf.

,. Elbel1 B. R., Private Te1ecommullkoJion Networks (USA: NOlWood, AI1ech House Inc., 1989)
at 141; seo: also, "Global Access Tele·Heallh and Education System" (The Final Repol1 of the
Intemational Space University, summer session. 1994, held at Barcelona: Spain) at XXXVI.

.. l'elton, supra, note 2, at 410.

•, Freer D. W., "Applications of Satellite Communication Technologies to Intemational Civil
Aviation"(XII/1986)S3 Te1ecommulliœtion J. 710 at 712.
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Nevertheless, the dedicated civil aviation sate\lite system was maintained in the

context of the AEROSAT programme. In the early 1970'5 the idea of sharing sate\lite

capability with maritime mobile satellite services became more agreeable, and the ITU,

IMCO, and ICAO focused on shared radio frequencies for aeronautical anrl maritime

services. In the beginning of the 1980's, according to the Committee of the AEROSAT

Council, the idea of sharing satellite systems for the benefit of civil aviation was raised.

The AEROSAT Council suggested that the INMARSAT system might be suitable for

suc" a sharing arrangement. 62

The USA also believed that substantial advantages might well accrue for joint

maritime and aeronautical capabilities.63 As a result of the Final Act of the International

Conference on the Establishment of a Maritime Sate\lite System, it was recommended

that plans should be made by INMARSAT for the institutional, financial, technical and

operating consequences of multipurpose sate\lites providing both a maritime and

aeronautical mobile capability. 64

The cost of sorne vehicle electronics will become less expensive through mass

production that results from a wide variety of users of aeronautics, maritime and land

sate\lite applications. 65 One can also expect that installation of the new systems avionics

on board aircraft will become more generalized. Aeronautical communication could be

shared with other services through the assignment of exclusive channels for aeronautical

mobile :;afety communication. 66

62 Id. at 711ff.

63 That was the USA view on the sharing concept, as introduced hy its representatives at the
International Conference on the Establishment of an International Maritime Satellite System,
MAR5ATICONFIWP-14 (February 19, 1976), at 1.

.. Final Act of the International Conference on the Establisbment of an International Maritime
Satellite System, IMCO 611, London 1976.

65 Eydaleine G., "Navigation by Satellite the Next Step for Civil Aviation"[March 1988) ICAO
Bulltti" 16 at 16.

66 "Air Mobile Communications could Go Global with Satcoms: Mitre Exec"(Decemher 22,
1989)3:11 Mobile SouUile Repons 4 at 4.
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Aeronautical satellite service by sharing or leasing the space segment from or with

another satellite service67 seems to be a promising option. This is because civil aviation

has acquired experience in the use of satellite communication by its association with

international, public and private organizations, inter alia, INMARSAT, SITA and

ARINC, which are competing to provide the service to civil aviation.68

The conclusion is that when it cornes to economical and efficient use of limited

resources, there are many reasons to consider a possible integration of existing and

planned systems. Furthermore, sharing the aeronautical system with other users offers

economies of scale to the benefit of users, and gives aviation the possibility of a low

cost, low risk and immediate entry into the satellite age.69 Obtaining right of use and

access to shared services seems, in terms of contemporary international legal science,

more sophisticated than the direct ownership of particular dedicated hardware in outer

space.

This writer is of the opinion that a starting point in the achievement of satellite

service to the aviation industry is the outcome of ICAO's new systems standardization

measures. This will limit the transition costs since the same avionics would remain on

board aircraft, and the cost of the major parts of the ground and/or space segments would

be shared. This would minimize cost during the transition period. As the aviation

industry's financial situatil'n improves 50 tao will the ICAO member States', as weil as

the worldwide community's confidence in satellite service implementation and its benefits

to civil aviation. U1timately, this could be prospect for ICAO member States to join a

regional, global suitable systems or even considering the concept of a dedicated civil

aviation system if it proves operationally desirable and economically feasible.

~ Kabuga W. K., "Satellite-Based Technologies will Greatly Improve Air Navigation in African
Region"[January/February 1994]/CAO J. 20 at 20.

.. ICAO FANS I·WPI7, at2.

'" Ryau, supra, Chapter III, note 101, at 16.
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3. Radio Frequency Band Sbaring

Reœntly, there has been a move towards sharing individual transponders by users

of different services in order ta maximize the operational use of a satellite.10 Many

systems, other than aeronautica1 mobile systems, have suggested that they operate in the

same bands as aeronautica1 services.lI This has resulted in proposaIs to change the

allocation from AMS"R"S ta mobile satellite service.72

Consider also the fact that a shared transponder has its own technica1 problems,

inter aUa, it will cause a diversion of transrnitted power from the satellite; the

transponder has a lirnited power supply which, when shared by different users, reduces

the power available to all users.13 Advancement in technica1 efficiency in orbit and

spectrum uti\ization may furnish adequate capacity at a fair cost for all future

requirements, such as rime sharing concept, space sharing concept, and the concept of

merging different service in one.14 This would permit the ITU to avoid what is likely

to he the greatest challenge it has ever had to face, namely how to share limited

,. Frequency bands sbaring bave been preferred for many reasons, e.g., "rransponder bandwidlh
100 large for specified servit:e, desire of main channel operator or rransponder owner 10

maximize revenue and maximization ofavailable satel/he capacily. • Sec, Rose 1. L., "Multiple
User of Satellite Transponders" (Address 10 the Section on Business Law Committee, IBA, on
the 91h Conference, London, Septemher 1987).

11 As land mobile, sean:b and rescue services.

72 The idea heing that a mobile satellite allocation will make more efficient use of the spectrum
since it is accommodating a broader range of services.

13 Rose, ,upra, note 70.

14 In brief one tecbnique ta multiply the transmissions is ta regulate their operation by scbeduling
a certain lime for every transmitter on a designated frequency, that is mown as lime .vharing
wbicb is promïnent solution, althougb it is not practica1 for use between adjacent States; another
solution is mown as space sharillg wbicb is more adaptable than time sbaring concept and is
ooly restricted by the state of tecbnology; see more, Fleming D. 1. & Ducbarme E. D.,
"Tecbnica1 and Legal Compromise in International Radiocommunication Regulation" in Bacelli,
'upra, Cbapter V, note 41, 74 al 78ff, second approacb is ta revise the Table of Frequency
Allocations ta merge different servit:es, e.g., merging ail mobile satellite services inta a single
mobile satellite service, and maldng the allocations 10 the more generic mobile satellite service.
This WDuld reduce the number of different services ta he aIIocated, and sbould provide greater
f1elÛbility ta the spectrum users.
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resources for satellite communication between users from various States in a manner

which appears to be fair.

In the report of the !TU Voluntary Group of Experts concerning the revision of

the !TU Radio Regulations there is a recommendation to merge land mobile, maritime

mobile and aeronautical mobile into one mobile service as a basis for designation of

frequencies in services. This writer supports and shares the ICAO position that merging

of all mobile satellite services certainly will have serious negative repercussion of the

AMS(R)S.75 This situation will be worst if the jirst-come jirst-served concept will be

applicable, where aeronautical services implementation would be seriously disadvantaged.

Aeronautical services must be treated separately by the !TU with respect to fre()uency

allocation. If aeronautical services are treated as just another user of the electromagnetic

spectrum, it could reduce the margin of safety. And Ibis margin is fundamental for the

effective management of aeronautical mobile services which support aviation

operations.76

On December Il, 1970, the ICAO Council recognized that a possible use of

shared frequencies was a shared emergency, search and rescue system. The International

Maritime Consultative Organization Panel of Experts on the establishment of a maritime

satellite system, also regarded this as appropriate.77 In addition, the demand for shared

use of radio frequencies was acknowledged in 1971 by the !TU Conference, which said

that specific frequency bands should be allocated for both maritime and aeronautical

mobile satellite communication services. Nonetheless, both INMARSAT and ICAO have

been very cautious with respect to the idea of sharing. ICAO has been concerned about

the potential unfavourable effects of extensive sharing of frequency bands between

" /CA-O, A.N·WPI692J, 20/6/1994, al A-6.

76 ICAO Doc., 'UI"', Cbapter l, DOle 8, al 2-1.

77 Von Noorden, 'UI"', Cbapler n, DOle 38, al 30.
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maritime and aeronautical users. It has declared that such sharing is inappropriate, and

that any proposition to this effect should be Opposed.78

In the early 1980's the !TU, IMCO and ICAO were considering the idea of shared

radio frequencies for aeronautical and maritime services. Spec~m sharing is not as

desirable as having an exclusive band but it is possible. This particularly in MSS down

link where interference occur~ between spacecraft and receiving terrestrial stations and

receiving terminals.79

At the first!TU Space Radio Conference in Geneva in 1963, the band 1540-1660

MHz was allocated 10 the AMS"R"S for the use and development of communication

systems using space techniques. At the second ITU Conference of 1971, this 120 MHz

of aeronautical mobile spectrum space was reduced to two small sub-bands of 15 MHz.

The rest was divided between the maritime and other services. A further reduction was

made to aeronautical allocations at the 1979-WARC.80 At the 1987-WARC for mobile

services, the frequencies allocated to the AMS"R"S were reduced again. However, the

impact on aeronautical interests of the decision taken at that Conference was not as

severe as it might have been. In 1987 there was adequate spectrum allocated to

accommodate all known requirements. Unfortunately, this is no longer true.81 Also, the

1987 WARC introduced role 729A ta the lTU Radio Regulations. Under this role, non

safety services and public correspondence must cease immediately if they block flight

safety messages. These flight safety messages are enumerated in the priority order of

78 IMCO Doc. MARSA 11/6 (January 2S, 1973) al 2.

79 "MSS Industry Pressured 10 Increase Spectrom Efficiency as WARC Nears"(June 22, 1990) 4:3
Mobik SoleUite Repons 6 al 6.

Il lCAO FANSIl.WPIII (1984), al I.

Il Shilling F. L., "WARC' 87 Cuts Aero-Mobile Frequency A110calion"[December 1987) lCAO
BuIkIi" 13 at IS.
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Article 51 of the ITU Radio Regulations.82 In view of the ITU Radio Regulation no.

3633 which states that:

"(a]dminsitrations shall notpermit public correspondence in thefrequency
bands allocated exclusively to the aeronautical mobile service, unless
permitted by special aeronautical mobile regulations adopted by a
conference ofthe Union to which ail interested Members are invited. Such
regulations shall recognize the absolute priority of safety and control
messages."

It is a clear indication and recognition that the safety messages must be in priority

to the non-safety. It remains to be seen, as has been stated by M. Milde:83 "how such

a priority could be practically implemented in aJully automated system and in a multi

provider and multi-user environment." As a way of solving this problem, this writer

shares the opinion that one option is to remove all non-safety communication from the

AMS"R"S frequencies and move them to non-safety aeronautica1 frequencies, in other

words to utilize the normal MSS frequencies. 84 At the 1992-WARC, additional radio

frequency spectrum was allocated to mobile satellite serviceS.8l The decisions taken at

the conference clears the way for the future of the MSS. The Conference recognized that

many of the new allocations will require new mobile satellite services to coordinate

closely with other spectrum users to avoid interference.86

In the final analysis, the following factors must be taken into account in

determining aviation's spectrum requirement:

12 The f1igbt sati"y messages are: (a) distress caUs, messages and trafflc; (h) communications
preceded by the urgency signat;(c) communication relating ta radio direction-finding;(d) f1igbt
safety messages; (e) meteoro10gical messages; and (f) f1igbt regu1arity messages.

13 Milde, '/III"', Cbapler V, nole 41, at 225.

.. Kaiser, '"P"" Cbapler V, noIe 30, at 18.

.. Rothblatt M. A., "Report on ITU's 1992 World Administrative Radio Conference in
Torremolinos, Spain"(1992)20:2 J. Spaet L. 39 at 39jf.

.. "WARC Maps Satcom Future"[ApriI1992] (kt(J1J Voiu 8 at 8.
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"i. prospective changes in technology; ii. the jùJure need for either new
services or changes in cu"ent services; iii. the expected number of
participants in the system; and iv. the anticipated distribution ofaircraft
in representative areas rangingfrom high-density traffic environments, to
oceanic, and to low-density operation in developing parts of the
world. "87

Furthermore, for reasons of safety and priority, access to the service, the portion

of the spectrum allocated for satellite air navigation/communication must be for the sole

use of international civil aviation.88 The integrity and availability of communication

services must be of the highest order and must be guaranteed at ail times. Also, aviation

services should not, at the current state of unclarity, accept the redesignation of the

present AMS(R)S bands to the generic allocation of MSS or any form of dynamic

simultaneous operation with other mobile satellite services. It should be kept in mind that

a division of power problems exist between the ITU regulatory authority in the Radio

Regulation Articles 47 to 53, which give the ITU t.'Je competence to regulate matters

related to air navigation safety, and ICAO on the other hand in the Chicago Convention

Article 37, has the same right in relation to AMS"R"S through frequency allocation,

partîcularly in connection with the safety of air navigation.89 In this writer's opinion ail

aeronautical mobile service regulations in the Radio Regulation Chapter X should be at

least under the auspices of joint ITU/ICAO delegation if not delegated totaIly to ICAO

in order to achieve consistency and regulatory compatibility for the safety of air

navigation.

87 lCAO FANS WG/2 WPIl9 (Paris), al 2A·2.

Il FANSI].WPIII, Appendix, at 2.

.. Masson-Zwaan T., "International Telecommunications and !TU Developments" (Address 10 a
Conference on the Law, Police and Commerce of International air tl'llll8port and Space Activilies,
Taipei, May 26/31,1991).
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E. CNS/ATM Systems Control, Ownersbip and Operation

It is evident that the majority of the ICAO contracting States and user(s), or

service provider(s), lack certain z;uidelines in any CNS/ATM global controlled system.

From the point of view of the system user(s), they need something that is global,

reliable, and sufficielltly accurate in order to fulfill their needs. They also favour an

inexpensive service, one that is automated, simple to use with a guarantee of continuity,

and a system that is stable, one which cannot just be turned ON or OFF at the will of a

single State. Furthermore, governments would favour a universal, 1I0n-discriminatory

system, accessible to all. They would certainly choose a system which they can control,

even if they have to pay for this, and the service providers need users to reimburse them

for services which are furnished. However, the main institutional aspects in the global

introduction of sole means GNSS are related ta establishing the continuous availability

of relevant services to sovereign States. International acceptability depends to a large

extend on the distribution of the elements "control", "ownership" and "operation" among

the user States and service providers. In the following, CNS/ATM systems control,

ownership and operations are briefly presented in order to highlight their impact on a

State's decision.

1. CNS/ATM Systems Control

The FANS Commitrec defined the Control as:

"...the competence to u,m control over policy and 10 define the
framework for operatt,;::s. Exerttng control means, e.g. to irif/uence
standard setting, and to define procedures andfinancing arrangements. 1t
also means injluencing continuity, availability and quality. Control will
therefore provide the State ATS authority with the injluence and/or
jurisdiction to derive at the level ofsafety, liability arrangements,funding
and cosl-recovery mechanisms, management structure and procurement
policy as required by the State ATS authority. _90

.. ICAO, Slip"', Chapler Il, n!lle BO, al 6-7.
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This means that system control is the most significant institutional factor and

requirement for adequate assurance that the system could fulfill the service user's needs.

System control is a basic factor in the ability of a system to achieve its purpose and

reduce interruptions in service,91 and to reach assurances on the required level of safety.

When the service is furnished by an international institution or agency, no specific State

should have control over the system in periods of national emergency. This is in the

interest of the entire civil aviation industry. Consequently, in order for any

intercontinental system to be generally accepted it must be understood that primary

activities will not be subject to political influences.

In the FANS Committee's view, control will influence continuity, availability and

quality of service; accordingly, it is considered to be the most important factor in the

system, as opposed to ownership and operation, and by means of institutional agreements

that give an adequate degree of control, aState can influence the system in operation.92

If the system is exclusively controlled by one country, the users become subject to denial

of access by the governing agency.93 On the individual State level, as long as air trafflc

service authorities have control over aspects related to their basic responsibilities, every

stage of the evolutionary path can be made institutionally feasible. For example,

European administration and industry is worried about the dominance in the near future

of GPS/GLONASS over global navigation and ATC. They cali for ICAO to harden its

star.d on formulating a global scheme on GPS/GLONASS control and management.94

Nevertheless, it should be clear that the level of system control may vary

depending on the providers if they are State or intergovemmental organization or private

91 Weber F. W., "Multiple Satellite Operations and Management"(l980)23 CoUo. L. OUler Spaee
592 at 593.

92 ICAO, supra, Cbapter III, note 49, at 6.

., Rosetti C., "Mobile Communications, Navigation and surveillance" (1987)16ACTA AstrolUJUltaJ
265 at 278.

94 Butterwortb-Hayes Pb., "Satellite Divisions Persist"[Marcb 1994) JOM'S At'16ft Rellkw 23 at
23.
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entities, and has ta he arranged through agreements and/or international regulation. This

writer of the opinion that new systems must operate according to the ICAO's SARPs, and

its policy should also maintain the general institutional guidelines, institutional guidelines

for AMSS, institutional arrangement for ATN and institutional arrangements for

GNSS. 05 It is felt also that ICAO must promote a common approach to the certification

in the teehnical and operational aspects of the systems.

2. eNS/ATM Systems Ownership

The FANS (Il) Committee, in its 4th meeting, defined the meaning of ownership

as:

"... the quality ... [ofhaving or holding] GNSS space segment aspropeny,
which provides the owner with a number of rights and obligation, within
the boundaries of laws, regulations and agreements (e.g. the right to
dispose ofthe propeny, the right to manage it, the right ... [to] the fruits
ofthe propeny, etc.)."96

Ownership, in internationallaw, is normally seen either in terms of private rights

under national law, which may become the subject of diplomatie protection and State

responsibility, or in terms of territorial sovereignty.97 Commercial property carried into

outer space, or constructed in outer space or on a celestial body is unaffected by its

presence in outer space. However, commercial property is subject to the jurisdiction and

control of the country of registry which carried it into space as stated in OST Article

VIII. This was elaborated upon by the Registration Convention.08 Still, the OST does

not discourage nations from owning national satellites. Ownership can be shared or

distrlbuted, however, through various means of control, the State ATS authority can

., ICAO Doc., SUPIU, General Inlroduction, note 26, Appendix A 10 the Report on Agenda Item
8, al 8A-24tf.

96 ICAO, SUPIU, Cbapter II, note BO, al 6-7.

VI BroWDlie, SUPIU, Cbapter VI, note t92, al 428.

•, Regisrration Convtntion. SUPIU, Cbapter VI, note 211; see also, Young A. J., "A Decennial
Review of the Registration Convenlion"(1986)XI AASL 287 al 287Jf.
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influence operations, management, quality level, continuity, cost and procurement. As

illustrated later in the next Chapter, this writer is of the opinion that the framework of

new systems should he based on an international agreement for service provider(s)

provisions that to he forml>lated and adopted under ICAü auspices.99 As the Rapporteur

to the 29th ICAO Legal t:'ommittee pointed out in his report, in this case the

establishment of a regulatory institution would be responsible for the supervision and

oversight of GNSS providers but it would not have ownership of the system.

3. eNS/ATM Systems Operation

The management of the systems must take into consideration the participant States

as weil as the non-participants; or it should assure the non-participating States, in

particular LDCs, that their needs will be fulfilled in the operation and management of

the system. INTELSAT, for example, allows the participating States to be involvl'.d in

system operation. According to FANS Committee:

"[operation] is the provision ofa GNSS system and the GNSS services in
complïance with the Standards and Procedures as dejined by the civil
aviotion community. 17Ie operator ofthe space segment is tasked with the
da'j-to-day management of the space segment. 17Ie operalional functions
7IIay include technical management,jinancialmanagement and commercial
management. •1l1O

This means that operational functions may include, teehnical, financial and

commercial managements. It must be kept in mind that the GNSS system must be

maintained at a high standard in order to insure the continuity of service which is

essential for flight safety; therefore, the new systems must operate according ta the

ICAO's SARPs and its policy (as stated earlier) with respect to the system control.

Regardless of the system ownership this writer considers operation a key element which

reflects directly on the quality and availability of service.

.. See Ibis wriler's view on sucb agreement, Infra, Cbapler VIII, at P. 340.

'00 ICAO Doc., 'UIra, Cbapler Il, nole 80, at 6-7.
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F. The Spaœ Privatization, Commercialization, Liberalization/

Deregulation, and GATT Impact on the CNS/ATM Systems

Not too long aga it was believed that only the State it5elf could execute ATM and

aeronautical CKS. The move towards commercialization, liberalization and privatization

has changed these attitudes. Privatization of ATS may lower the general resistance of

States to the introduction of international ATS.

As indicated in sorne views, in the current political and economic atmosphere in

which the aviation industry operates, the most significant and far reaching changes are

transpiring as a result of deregulation and liberalization. lol Both in North America and

in the European Union, liberalization, deregulation and privatization, and the move to

single, open markets are well under way. In the following, we will briefly address issues

of privatization, commercialization, liberalization/deregulation, and GATT with respect

to their general effect on the civil aviation industry, and specifically, their impact on the

implementation of CNS/ATM systems.

1. Privatization

Privatization means the transition from government to the private sector of sorne

or ail of the control, operations, management and/or ownership of State-owned

industries. l172 In general, there are many reasons for privatization, e.g., sorne countries

consider privatization as a matter of political philosophy, in other countries privatization

is to escape the responsibility for massive new injection of capital in competitive markets.

The tremendous interest created by space activities provides motivation for private

enterprise to invest, and to take part in new services such as communication. '03

101 Soepamo M., "Responding to Global Cballenges"(Marcb/April, 1990)60 ITA MagtJZilUl 19 at
19.

102 Steptoe E. J•• "Regulation of Private Commercial Space Transportation by the United States
Oepartment of Transportation"(198S)28 CoUo. L. Outer Spaee 240 at243; sec also, Katz J. E.,
"New Directions Nceded in U.S. Space Policy" in Papp & Mclntyre. supra, Cbapter VI, note
264, 46 at S2.

10' Qizhi, supra, Cbapler VI, note 2S6, at 334.
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Privatization can generate improvements in the telecommunication domain which will

contribute to the overall economic and social growth; it will also improve and enhance

primary services.1(ll

Many INMARSAT signatories have evolved from government-owned monopolies

to private companies that compete openly for mobile communication services. For

instance, on July l, 1993, Deutsche Bundespost Telekom of Bonn privatized operation

of its mobile communication business. lOS New INMARSAT plans will carry the

organization and its members into crowded consumer markets, potentially competing with

successful companies like Motorola [ne, and others. It was very astutely stated by an

INMARSAT official that:

"[wJe recognize thot the maruJgement o/the early 1970s. when lNMARSAT
was apurely inter-governmental organization, now has to move ta a more
business-orienred approach. "1l16

The privatization of INMARSAT cannot be eliminated as a probability. And the

fact that this issue is being addressed at ail is indeed a frightening prospect for many of

INMARSAT's members. Others see INMARSAT privatization as an unreaiistic

alternative.107 INMARSAT may be pushed to shed its status as a multinational

consortium if it wants to participate in the global trend to secure absolute access to

'04 Lemer N. C., "Telecommunications Privatization and Liberalization in Developing Countries"
(May 199I)V:S8 Tekcommu/lkQlioll J. 279 at 286.

,o. Vollmer A., "Deutsche Telekom Privatizes Mobile Communications"[June 28, 1993] Ekctronk!
Il at 11.

,.. Koulaouzos D., the Australia's INMARSAT Council member from OTC Maritime of Sydney;
see, Marcus D. J., "Inmarsat: Ready for Business?"[November 3O-December 6, 1992] Spe
New! 3 at 29.

107 Ibùl., as an alternative option to m&king INMARSAT more business oriented, is to elect
independent council members who would serve the financial interests of sharebolders only. As
a result, the Ofllanization signatories and eartb station operators still could be sharebolders but
they could Dot sit on the council.
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telecomIDunication markets. 108 Other satellite organizations, such as INTELSAT, are

:ùso feeling the pressure to become more commercial. At the moment, INTELSAT faces

competition from private international satellite operators who are launching new satellites

and offering creative new services. 109

There are other views which believe that, as a consequence of privatization and

deregulation policies, the new satellite systems threaten not only the aIready operating

agencies' economic weIl being, but limited natural resources, inter aUa, GEO positions

and radio frequency spectrum. IIO Even so, there is no doubt that competition will

improve the efficiency and innovation of these services.

In one commentator's view, privatization is the major culprit in the landing fees

increase in Europe, and he also predicts that it will be a serious problem in the

future. 111 The director of EUTELSAT also criticized the shifts toward privatization by

the INMARSAT and INTELSATorganizations. In his view, any move by INMARSAT,

INTELSAT or EUTELSAT toward privatization may create numerous risks for smaller

organizations whose concerns would be shunted aside by the more forceful nations. He

also questions whether INMARSAT's move to modify its status would mean anything;

as he stated the issue is not how ta be more commercially free, but to retain the trust of

smaller nations.1I2 Another view sees that complete privatization will guarantee that

INMARSAT and INTELSAT satisfy their users' requirements in a competitive

10. INMARSAT bas agreed to decrease the priee of its mobile communications services as an
element of its planned cbange into a private enterprise in a competitive marketplaee. The priee
cuts will include the wbole range of its services in the aeronautical, maritime and land-mobile
communication. That indicates, in some views, that the organization is moving mucb more to
the business climate; see, Selding P. B., "INMA.~SAT's Lower Rates to Signatories Could
Benefit Users"[November 29/December 5, 1993] Spaee News 16 at 16.

"" See in general, supra, Cbapter Il, at P. 70ff.

110 Jakhu, supra, Cbapter Il, note 221, at 98.

III BultelWortb-Hayes Pb., "Airlines Present Flawed Case for Overcbarging"[September 1993]
/aM'S AItpotf Rel'itw 29 at 31.

'" De Seldin& P. B., "EUTELSAT DG Blasts INMARSAT"[November 15-28, 1993] Spou News
1 at l, 28.
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atmosphere. 1I3 INMARSAT has taken steps to transform the corporation into something

similar to a private company.1I4 In this writer's opinion since the signatories are

agencies, represent INMARSAT's parties and are its investors, they will continue to

safeguard their govemments' policies in such way that we will not see much of a change.

A commentator has stated that privatization is a business-oriented concept and not

a true privatization of outer space. 1I5 The commentator justified his view on the basis

that there will not be any participation by private entities in space activities without

govemment support. Others say that it is a given that private entities will require their

govemments' protection, for instance against unfair foreign competition,u6 In another

commentator's view it seems likely that States will remain wholly liable for national

space activities, and will have to supervise them in the future. 1I7 This writer favours

the USA Vice President AI Gore's view that privatization will:

"[inspire al telecommunicalions policy that encourages private investment.
promotes and encourages competition, and ensures a flexible regulatory
f"amework that keeps pace with rapidly changing markets and
technologies. "118

This is a c1ear indication that whatever the reasons for privatization, one of the

primary motivations of economic nationalism is removed. Il is not to state that

privatization will abolish nationalism, but definitely will diminish it and give more chance

for private entities to join space operations and provide CNS/ATM systems services.

113 Crockett B. L., "Privatize Inmarsat and Intelsat"[Marcb 7/13, 1994] Spoee News 19 at 19.

114 De Selding P. B., "Key Player Discussing Independent Satellite Pbone Plan Based on
Consortium Tecbnology"[Marcb 14/20, 1994] Spoee News 1 at 20.

115 Hurwitz B. A., "Liability for Private Commercial Activities in Outer Space"(I990)33 Co/ID. L.
OuIer Spoee 37 at 39.

116 Fuqua D., "Space Industrialization: Some Legal and Policy Consideration for Private
Industry"(1980)8 J. Spoee L. 1 at 3.

117 For more details see, Kolossov, supra, Cbapter VI, not.: 233, at 66.

"' As cited in Crockett, supra, note 113, at 24.
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2. Commerciali7JItioD

The commereialization of space aetivities is no longer an academie question, it

is the result of new space teehnology. Space commereialization involves the sel1ing of

services, sueh as satellite communications, the launehing of space objects, remote

sensing, elc. Space aetivities are developing rapidly and space commercialization has

been on the rise in bath States and private enterprises.119

Commereialization does not necessarily mean that each space activity must return

a profit. Private enterprise in teehnically advanced areas is used to the faet that it has to

invest in development in order 10 generate a revenue. l20 Economie purposes themselves

are now the mainspring of space attempts. Therefore, one of the main differences

between privatization and commereialization is not the aetors, but rather, their goal.12I

Because of bath the qualitative and quantitative shifts in space aetivities and the diffieulty

of raising funds, nearly all States, at least in western market economy, have begun more

direct involvement in private enterprise. 122 The LDCs voice concern over domination

by industrialized countries. They fear for their communications and information

aetivities, as weil as for the data gathered on their natura! resources as a consequence of

the commercialization of outer space aetivities, inter oUa, communication and remote

sensing.123

". Qizhi. supra, Cbapler VI, note 256, al 333.ff.

'''' Niederau G., "Economie Benefils of ESA Conlraels"(I979)18 E5A Bulklin al 48.

'21 Wbile the Srous involved in the space activilies are interested in furtbering the international
prestige of their countries and international cooperation, the privalt! t!lIfilÎt!S are interested in
making profils.

'" Bockstiegel, supra, Cbapter VI, note 173, al 177.

'D LeviDe A. L., "Commercialization of Space: Implications for U.S. Relations with Developing
Countries" in Papp '" Melntyre, supra, Cbapter VI, DOte 268, 119 al 122.

291



Sorne observers feel that the commercialization of space activities can he

considered a threat ta global peace and security. 124 While severa! countries seek 10

foster space launch vehic1es, even more are concemed about ballistic missiles. Thus,

without reliable arrangements, the commercialization of space teehnology may be adding

to the already massed genus of unexpected results.

In any developments of law regulating commercial utilization of outer space,

attention should he focused on the attempts to insure that commercialization will carry

more opportunities and advantages and less negative effects. This applies bath to

developed countries and the LDCs. The principal requirement of reaching such a goal

is the worldwide cooperation on a global, regional or bilatera! basis.

Many parts of the law dealing with commercial activities on the surface of the

earth will now become relevanl for space activities. This may require new interpretations

and sometimes adaptations of these parts of commercial and economic law. Il has been

stated that:

"...with the cu"elll proliferaling scale of space commercialization, the
T1IIJ1IUfaclUre, ownership and launching ofaspace object may be altributed
to differelll coU1llries, and thus the issues become more complicaled."125

It must he clear that there would be many participants in the space activities in

which each or sorne of them will be attributed to different country. This will create

conflict of laws between the States concemed. On the other hand il will lead to mor

competition between CNS/ATM service provider(s) which will he for the interest of the

service user(s).

'" Karp A., "The CommercializatioD of Spaœ TecbDOlogy and the Spread of Ballistic Missiles" iD
Papp &: Mclotyre, {bill., 179 al 179Jf.

,2> Qizbi, lupra, Cbapter VI, DOle 256, al 337.
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3. LiberalizatioDnoer~atioD

Liberalization is allied with privatization in that it is the development of the

political and regulatory factors which assure that privately-owned systems will perform

efficiently and for the public benefit. There is a shift in the satellite telecommunication

system to commercial orientation, which in tum will lead to an increased, enhanced

telecommunication infrastructure, and then most probably contribute to the country's

economic growth.126

Probably the most significant Iiberalization developments outside the USA have

taken place within Europe, particulary surrounding the air transport Iiberalization initiated

by the European Union. In preparation for the institution of the Single Market on January

l, 1993, the European Community has already passed, in three phases, a number of

liberalizing measures conceming market entry, capacity sharing, traffic approval, and the

application of anti-trust provisions. It is expected that for peripheral States, with

Iiberalization of air transport in Europe, air traffic movements and the number of

passengers travelling will increase congestion problems on the ground and in the air. 127

On the other hand, it is the President of ECAC, D. MOSS'128 view that:

"{a]1I concemed should benefit from liberalization. Travellers should
benefit from the wider choice ofservices and airlines should benefit from
being able to design services to 1TUltch what they judge the market to
wont. "

This a clear indication that in a deregulation and liberalization environment air

transport participants will achieve more freedom to market and self-adjust in order to

meet the market demand. Deregulation was enacted by the USA Congress in 1978. Since

then there seemr. to have been a ripple effect of liberalization across the aviation world,

albeit a slow one. As has been emphasized,129 aside from the USA, not many countries

126 Lemer, IUPIU, Dote 104, al 280ff.

127 ICAO Doc. A27·WP/82, EXl22.

12. Moss D., "The ECAC Oullook"[S/92]/ATA Rtview S al 6.

'29 Koo. luplU, Cbapter VI, Dote 129, al 83.
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are ready to liberalize their air service agreements. l30 However, major change occurred

in the 1980s, and the deregulation effects on communication and the air transportation

industry was tremendous.131 The nature of service patterns began to change very

rapidly. This resulted in an enormous strain on airport facilities because ail aircraft were

attempting to take off and land at the same time, and there were many passengers in the

airport terminais at the same time. That resulted in lengthy delays and a large number

of passenger complaints. Furthermore, deregulation did not work for the benefit of

airline employees and is not working for the consumers either.132 Additionally, since

air transport is essential in today's economic climate, the philosophy of Laissez-faire

toward this service will, in the long run, weaken a country economically.133 The

European industry fears that without government aid in research, it will be thrown out

of business by USA enterprises as Europe shifts to deregulate its telecommunication

sector. The reason being that deregulation will make USA products more attractive and

possibly less expensive. l34 Some critics have asserted that the intense competition

unleashed by deregulation has a deleterious impact on servicing and safety standards.m

J. Shane brushed aside these allegation by stating:

"{hJave the economic gains [of deregulation] come at the expense of
safety? Absolutely not. The record shows that since 1978, air safety in the
U.S. has improved markedly... . Since 1978, the rate of accidents per
hundred thousand aircraft hoursflown hasfal/en some 26percent. For the
big scheduled carriers, the accident rate per number of departures has

130 Notable exceplions are the counlries with limited domeslic markel bases, normally with fruilful
airlines, such as Singapore and the Netherlands.

131 The ARINC Story, supra, Cbapter II, note 17, al 122.

132 Hall R., "Deregulalion in the United States"(December 1987)8 IFALPA (lUIJtterly Revkw 28
al 28ff.

133 Ibid., at 32.

'34 De Selding P. B., "Europe Slruggles to Keep Up with Competitors"[January 24/30, 1994] SJHI&e
News 10 al 10.

'" Soeparno, supra, note lOI, al 20.
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been Iullved... . There is no evidence thar airlines !ulve eut corners on
maintenance. A 1968 study commissioned by CAB and repeated in 1986
by the DOTfound no correlation between airlines profitability, liquidity,
or debt level and the amount spent on maintenance.•136

This is a clear expression that safety has not becn compromised as a result of

deregulation. Also, this writer supports J. Shane's view that the deregulation economic

gain does not occur at the expense of the flight safety measures. In a deregulated

environment the USA domestic airlines are able to lower fares, airlines inspire

discretionary travellers to fill scats which might have flown empty. With higher profits,

there was satisfaction among consumers and airlines. The current USA Administration

policy favours a liberaI multinational aviation framework which is committed to a global

open skies policy, as stated in the report issued in January, 1994 by the Department of

Transportation. The report -'lYS that any USA carrier seeking approval from the

government for an international route will have to "provide any plans it 1uls developed

for protecting potentially displaced workers. "137

On the other hand there is also the view that operating standards will improve as

a result of the greater competition which results from the process of deregulation.138

For example, ARINC has always provided communication for aviation's special needs

that cannot be served by common carriers. In a deregulated industry, there will be less

incentive to rely on ARINC to develop systems on a common basis. Individual airlines

will concentrate their efforts on creating services that will benefit only themselves.139

In another view, deregulation will mean that more services will be offered, which it is

". Sbane J., "The U.S. Perspective on the International Air Transport Regulatory Envirooment"
(Address to the Air CanadalAMDA Conference, Montreal, Canada, May 25, 1987).

'" As citcd in the "USA Pledges to Tear Up the Cbicago Convention"[January/February 1994]ITF
News 16 at 16.

131 ibid., al 20.

,]9 The ARINC Story, s"'''', Cbapler II, note 17, at 123.
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in the interest of user(s) in general,140 and the CNSIATM systems service user(s) in

particular.

This writer believes that in the forthcoming decades the multiplicity of mobile

services will expand into various countries as the current move towards deregulation and

Iibera\ization of telecommunication continues to gather momentum. On the other hand

there can be other perspective which is that deregulation was to open the market, but the

actual result is that the market has narrowed in the sense that many airlines went out of

business and the survivors are the oligopolistic mega-carriers hence one can say

deregulation is not a panacea. Accordingly this writer sees that there is a need for a

common-sense and enlightened course must be steered between excessive regulation and

destructive Laissez-faire philosophy, possibly even allowing for the coexistence of

different regulatory systems. Indeed, the Agreements reached in the Uruguay round of

GATI 1993141 show that ail participating States recognize the contribution of Iiberal

trading policies on the growth and development of their own economies and the entire

world.

4. Satellite Communication and GATT

GATI's aim, as a multilateral treaty signed in 1948,142 has been to initiate

general principles and rules for the Iiberalization of global trade. GATI's focus is not

only on trade Iiberalization, as traditionally observed, but also on furnishing a secure

universal order for global trade that allows for orderly change, dispute settlement and

legal security.

,.. Lowenfe1d A. F., "Competition in International Aviation: The Next Round" (Address to the
International Conference on Air Transport and Space Application in a New World, Tokyo,
Japan, June 2/5, 1993) at 6.

'4' Note by the GATT Secretariat on "Trade in Telecommunication Service" at MTNIFA 111.2.

142 GATT was part of the attempt after World-War II to resbape the international economic system
and institutions to avoid perceived mistakes of the pre-war era, see Jaenicke O., "General
Agreement on Tariffs and Trade" in Bernhardt R., ed., E~ycloptd/a 01 PubUc 11IlI17IIIIIo1Ull
Law (InstaIment 5, 1983) at 20; see also, Hudec R. E., ~ GATT ugaJ S,'tem lIIId Worl4
7'trMk DipIo_" 2ed. (USA: Butterwort Legal Publisbers, 1990).

296



Today there are considerable efforts ta restructure the telecommunication mies

by introducing competition and gaining some authority over telecommunications and !rade

institutions that assist current political constituencies. Telecommunication networks and

services play a fundarnentai part in the globalization of economic ventures, and they

certainly contribute ta the current tension in the global economy.

At present, the universai !rade of satellite communication has become a matter of

concern because of the approach of competition, and the displacing of monopolies which

has occurred not only in Europe, Japan and North America, but also in the LDCs.143

As previously discussed, there has been increasing pressure, certainly from USA private

satellite communication entities, ta join the worldwide markets in competition with

European and other international intergovernmentai organizations.

The forgoing developments have raised many questions, including what future raie

international satellite organizations such as INTELSAT and INMARSAT should play

under more competitive conditions. As private transoceanic cables or private satellite

systems are concerned in the negotiations on telecommunication there are many

controversial issues, such as competition between States for third-party transit services;

telecommunication network-based services are furnished universaily through public or

private networks, such as traded services specially as in various countries, these services

are obtainable on a competitive basis. l44 In the Uruguay round of GATT 1993, in its

Ministerial Decision on negotiations of basic telecommunication, the following was

decided:

·1. Negotiations shall he entered into on a voluntary basis with a view to
the progressive liheralization of trade in telecommunications transpon
networks and services... within the framework ofthe General Agreement
on Trade in Services. "145

'" Wrighl D. & Gibson R., "inslituliona! Models: Examining Now Modes for Space
Communicalions Organizalions"(1991)VII Spœe Communialtions 303 al 30S.

,.. Supra, noie 141, al MTN.TNC/WIS2-7.

145 1bi4., al MTN/FA U1-7(d).
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On October 1, 1993 the Group of Negotiations on Services (GNS) issued a

revised text of the General Agreement of Trade in Services (GATS) which amended

sorne of the text of the Annex on Air Transport Services but did Ilot alter the basic

substance from that tabled in December, 1991. The December 1993 round of Uruguay

tasks concluded with a comprehensive package of agreements including the GATS, which

retains the Annex on Air Transport Services with no substantial changes. The GATS

provides a potential vehicle for an alternative regulatory regime for international air

transport to that which has been applied for the past five decades in this sector. The

liberalization of trade in telecommunication services is regulated by the framework

GATS,I46 the Annex on Telecommunications,147 the Schedules of Specific

Commitments of participating States,148 and the Annex on future Negotiations on Basic

Telecommunications. 149 Without entering into the details of the agreement, it should

be noted that it aims at liberalizing among Member States the access to and use of public

telecommunications networks and services on non-discriminatory and reasonable terms

and conditions, excluding the cable or broadcast distribution of radio or television

broadcasting. However, the ICAO Council, at its 133rd Session in 1991, emphasized the

need for a broader conference and, in April, 1992, to exchange views on a number of

fundamental regulatory issues, including the possible applicability of trade concepts and

principles to international air transport. Consequently, the Council adopted agenda for

a global air transport conference held from 23 November to 6 December, 1994. This was

oriented to an exploration of future air transport regulatory arrangements. 110 The

Conference principal focus was on the development for the future of a full range of

". The documents are reproduced in Inlemalional Legal Malerials (\994)XXXIII:I al 44.

'" Ibid, al 73.

14. Ibid., al 78.

". Ibid., al 78.

150 ICAO' StsIe ulte, SC 4/1·93/97 of Deœmber 21, 1993; see also, ICAO CONF/4 WP/l3,
2619/94.
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arrangements for the economic regulation of international air transport along with

changes in the external environment in the form of new world trading arrangements

developed through Uruguay round of GATI 1993.1S1 However, not ail participant

States wished to make that transition immediately or even in the near future and sorne

considered the current regulatory tools and their existing bilateral agreements to be

satisfactory and capable of meeting their foreseeable national requirements and

objectives. In this writer's view the discussion of air transport matters in GATI is an

indication that air transport industry cannot he any more treated differently from other

industries, and the current bilateral regime should be re-examined so as to adapt to new

commercial climate. Aise, close cooperation between ICAO and the World Trade

Organization (WTO)1S2 will he essential in view of the complexity of the air transport

industry and the difficulties implicit in the different regulatory regimes and not to overlap

or doubling efforts on identical issues. Yet major problems will continue to reside in the

field of national implementation of supranational telecommllnications policy and rules for

years to come.

Section ID: Institutional Planning Considerations and the Avallable Options

for States

In the following we will briefly illustrate institutional planning and ICAO FANS

Committee' views. Thereafter, an overall appraisal will be made of ail these institutions.

A. The Planning and Transition Considerations

1. System Implementation Planning

It is apparent that there is a fundamentaJ need for effective coordination planning

on a global and regional basis, as well as a need for intra-regional and trunk route

'51 ICAO AT CONF./4-WP/BI.

'" '17II11tt,1'IfIIli6M1 LI"" Mat,riIII (1994)XXXIII:13.
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designs to be coordinated with State planning to implement the CNS/ATM concept.

Careful planning will be necessary to ensure that aircraft of the future do not carry an

excess ofexisting and new CNS equipment. Also, for reasons of economy and efficiency,

there is a need to guarantee that differences in global rate of development do not lead to

incompatibility between CNS/ATM systems.

(a) Implementation on State Basis

According to the Chicago Convention, States have a task where il is practicable

to provide air navigation systems that is not absolute and is Iimited in its scope and

nature, as becn pointed out in Article 28 (a). However, the obligation of States is Iimited

only to its territory, and no State has the obligation to provide air navigation facilities

beyond its own territory. Furthermore, the Chicago Convention does not impose any

specifie determined level of facilities and services that are to be provided even in the

sovereign territory of the State concemed. From this and because of State sovereignty

principle in Article 1 of Chicago Convention we can draw a conclusion that the

introduction of the new CNS/ATM systems within a territory of one State, on a regional

and/or global basis, will require express consent of the States concemed. Therefore, it

is important that every State should develop its own implementation plan. III

Recommendation no. 8/2 of the lOth Air Navigation Conference of 1991 requested that:

"... States. in co-operation with other States as necessary. formulate
plans, with a view to achieving timely implementatiOl: of the future
eNS/ATM systems in conformity with planning at the regionallevel. "

It should be borne in mind that any State's plans cannot be finalized without considering

specifications by neighbouring States, and this requires better harmony of State plans

within FIRs and adjacent FIRs.

CNS/ATM services could be provided by one State beyond its area ofjurisdiction.

However, there are sorne conditions which must be fulfiUed, especially with respect to

the sovereign rights of other States such as the rights to regulate their national

'" /CA.O Doc. ASIAIPAC/3-WP/41, al 9.
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telecommunication. The same principle applies to global systems which are provided by

a single State. The American GPS and Russian GLONASS systems belong to L'lis

category. The unilateral services they offer have significant deficiencies, inter alia, the

service can be revoked unilaterally for a politicaJ, economic or security reason, or for

national emergency reasons. Even though the contractual agreements may decrease the

above mentioned risks, they will continue to exist.

(b) Implementation on Global Basis

The new CNS/ATM systems will be global by nature because of the satellites'

vast coverage areas. It was essential to develop a global system by coordinated

implementation plan; the FANS Phase(ll) completed developing that plan in September

1993. As P. Rochat, the ICAO Secretary General, stated:

"the global coordi1lllled transition plan will not be a substitute for the
regional plans, but rather aplan thot provides general guidelines to serve
as a basis for eNS/ATM - related regional planning activities and
production of the detailed implementation plan. "1S4

It is a clear indication that a global plan for the transition is needed as li general

guideline for the regional or States' planning in order to get the benefits of the new

CNS/ATM systems. Therefore, the 10th Air Navigation Conference in its

Recommenclation no. 7/1, requested to:

• a) complete and maintain a global co-ordi1lllled transition plan with a
view to facilitating the ha17llOnious and timely development ofglobalfuture
communications, navigation, and surveillance... and air traffic
management ...systems: and b) include the subject of global transition
planning in its programme of regional seminars and workshops.•

The FANS Committee rea\ized that transition planning would be a complex matter

between the demands of different airspaces, contrasts in teehnicaJ an<l operational

150 Rocbal, Sfl/lra, Cbapler III. Dole 85, al 7.
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maturity between severa! of the system components, and variations in investment schemes

in various regions of the globe. lSl

The new systems' plans include various elements, inter alia, terrestrial systems,

earth stations and air trafflc services. The global arrangements should permit these

elements to be fumished by different suppliers, and permit competition between service

providers, while meeting ICAO SARPS.156 The global plan should be a dynamic

document, with updates anticipated from time to time.

(c) Implementation on Regional Basis

Regional cooperation should not be a protective and separated atlempt, but a

means to improve the merging to global air services network of the future. In the IOth

Air Navigation Conference Recommendation no. 8/1 stated that the purpose of regional

cooperation is to:

"a) accomplish the planning for implementation of the future CNS/ATM
systems through the ICAO regional planning and implementation groups;
b) ;c) ensure that the terms of
reference and working arrangements for regional planning and
implementation groups adequarely take into account their duties and
responsibilities for the planning and implementation offuture CNS/ATM
systems in the respective region with adequare prioriry; d) ... ..

"•••••••• o ..

This is articulate that regional planning is a milestone in implementing the new

CNS/ATM systems. As traditionally, ICAO's air navigation planning has been conducted

through a regional planning process. Also in the past detailed new systems

implementation planning shall remain a regional responsibility. Every ICAO region will

be responsible for the development of the concept and the implementation strategy of its

own future ATM. Sorne regions have been developing such plans for many years while

others are just starting the process. A global plan should fulfil the foUowing functions:

155 Turner J. E., "Global Coordinated Plan Under Way for FANS"[september 1989]ICAO Bulkttn
26 al 26jf.

"6 ICAO CONF., supra, note ISO, al 27.
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"[il provide guidelines for use by regional planning bodies, States, and
users, for transition from the cu"ent air navigation system 10 the future
system; and [ii] serve as a benchmarkfor the evaluation ofimplementation
progress. "151

For reason of economic and technological development differences, the new

systems implementation calls for practical coordination of global, regional and inter

regional planning. It is clear that growth and implementation of new systems on a global

basis should be accomplished through the continuing work of regional planning groups.

2. ICAO PoUcy on the CNS/ATM Systems and Its Impact

ICAO Council at its 141st Session on 7/8 February and March 9, 1994,

considered a "Statement of ICAO Policy on eNS/ATM Systems Implementation and

Operation" which is to be included in the legal framework for the provision of a long

term GNSS system. The Council approved the statement and requested the Legal

Committee to incorporate, as appropriate, the elements of the policy statement in its

proposais regarding a legal framework. 158 In the following we will examine the

staternent's principles and its impact on the new CNS/ATM systems.

(a) Universal Accessibility Concept

According to Article 15 of Chicago Convention the uniform conditions have to

applied to the use of airports and air navigation facilities available for public use by

national and foreign aircraft engaged in similar operation on equal basis. This issue

underlies the philosophy of ICAO as the civil aviation specialized agency of the UN.

Also Article 15 of the Chicago Convention provides a basis for this principle.

OST, in its Article l, stipulate that the use of outer space shall be carried out for

the benefit and the interest of ail counties. As to satellite communication, international

'" Ostiguy G. J. N., "Global Transition Plan is Key Reference Document for Planning
Implementation of New Systems"[December 1993]/CAO J. 10 at Il.

". ICAO LCI19-WPI3-1.
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organizations have been established for promoting and facilitating satellite communication

services to all States such as INTELSAT and INMARSAT which function on the basis

of non-discriminatory rights of access granted to their all member States. This gives

effect to the OST Article l, paragraph 1. The universal accessibility concept was

specified as one of the acceptable general institutional guidelines presented by the FANS

Committee (phase II).159

From the above legal basis, as weil as the States' practices in space, guaranteeing

a universal accessibility is one of the fundamental elements to be taken into consideration

in any institutional arrangements. Rence the new CNS/ATM systems must be accessible

.... all States without discrimination. This principle is one of the fundamental principles

underlying the philosophy of ICAO.

(b) Sovereignty, Autbority and Responsibility of Contracting States

The principle of State sovereignty over the airspace above its land including its

territorial waters is confirmed in Article 1of the Chicago Convention which states: "ftJhe

contracling States recognize that every State has complete and exclusive sovereignty over

the airspace above its territory. "

In addition, States have absolute jurisdiction to provide in its territories and

airports, radio services and other air navigation facilities. They are also free to regulate

technical matters as expressed in Article 28 of the Chicago Convention. Although

CNS/ATM systems require one global standards, States will always reserve jurisdiction

above their airspace. 16O As M. Milde stated:

·States do flOt have any pre-existing legal obligation 10 provide air
navigationfacilities or services beyond their sovereign territory. Express
consent ofstates. possibly in theform ofinternational agreements. will be

159 Ibill.• al SA-24.

'''' As been stated: "". aUlommed handoff belWeen centres and common message fOl?1llJls and
proloco/s. shauid nuJke lhase boundories transparelll 10 flighl crews. "; sec, Sweetman B.,
"FANS: The Road 10 Realisalion"[AprillMay 1993] AerolUJUlk4J SaleUile News IS al 16.
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required for their panicipation and assumption of duties with respect 10

the operation ofthe new air navigation system. "161

On the other hand, ICAO Assembly Resolutions continue to request that States

ignore the national boundaries' limitations in ATC services planning. The requests are

becoming edicts as the inexorable laws of aeronautical technology blur national

boundaries in the interests of flight safety .'62 In view of the current events, this writer

perhaps could support such requests; also, il is no exaggeration to say that they are

needed ta carry out ICAO's new CNS/ATM concept. However, States' authority shall

be preserved in the coordination and control of communication and in the augmentation

of satellite navigation services.

(c) Responsibility and Role of ICAO

ICAO cannot rest on the laurels it has earned in the past, but must adapt itself to

this new reaiity if it is not to risk being overtaken either by technology or by the

emerging raies of other global or regional bodies. According to Article 37 of the Chicago

Convention the Organization shall continue to discharge the responsibility for the

adoption and amendment of SARPs goveming the CNS/ATM systems. 163 ICAO should

coordinate and monitor the implementation of the new systems on a global basis. The

Organization shall also provide the assistance needed to States in the technical, financial,

managerial, cooperative and legal aspects of the systems implementations. Finally,

ICAO's raie in regard to communication and navigation in support of international civil

aviation shall continue to be recognized.

'6' Milde, supra, Cbapler l, Dole 2, al 98.

'62 Fitzgenld F. G., "Air Law 1972-2022"[May 1973] '17Ie OuuuUan Bar Rtvkw 264 al 269.

163 Sec for more details, supra, Cbapter III, al P. 123ff.
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(d) The Institutional Arrangements and Implementation

As explained earlier in Chlp:er II the new systems should as far as practicable use

the existing organizational structure or modified, and shall be operated in accordance

with existing institutional arrangements and legal regulations. The global coordination

with fuli participation of States, service users and service providers through, e.g., the

ICAO regional air navigation plroming and implement'ltion groups, is the key to the

realization of full benefits of the new CNSIATM systems. The role of regional planning

groups is of paramount importance to give impetus to ensure regional coordination of the

implementation of the global plan thr"Jgh the various ICAO' regions. A free competition

between ail service providers should be maintained as long as they are complying with

the relevant ICAO' SARPs. New institutional arrangements and legal regulations should

not be established if the existing ones are satisfactory.

(e) The Global Navigation Satellite System

ICAO's Contracting States wish to exercise an appropriate level of influence over

the management and control of the GNSS system. As starting point the GNSS should be

implemented as an evolutionary progression from existing global navigation satellite

systems, for example the American GPS and the Russian GLONASS systems. ICAO has

a major role in the effort which is currently taking place intemationally in order to

achieve a civil, globally controlled GNSS at least for the long-Ierm period.

(0 The Airspace Organization and Utilization

The airspace shall be organized so as to provide for efficiency of service. While

no changes to the current FIR organization are required for implementation of the

CNSIATM systems, States may achieve further efficiency and economy through

consolidation of facilities of services. The ultimate planning ideal must be a single

continuum of airspace within which each aircraft can fly its optimum profile and be

separated from ail other air trafflc. In the design of the future airspace structure, airspace

boundaries and divisions should not prevent the efficient use of automated conflict
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detection and resolution techniques nor the exploitation of the advanced avionics of

modem aircraft. The permanent segregation of airspace should be avoided in favour of

flexible use of airspace; however, where it is necessary to cater for specific flight

operations, e.g., military, reservation of airspace for such events should be limited in

time and space ta the minimum required.

(g) Continuity and Quality of Service

Availability and continuity of service from the CNS/ATM systems, including

effective arrangements ta minimize the operationaI impact of unavoidable system

maIfunctions or failure and achieve expeditious service recovery, shaIl be assured. Al5O,

service quaIity shaIl comply with ICAO's SARPs of system integrity and be accorded the

required priority, security and protection from frequencies interference.

(h) The Technical Cooperation

ICAO should play its centraI role in coordination technicaI cooperation

arrangements for the new CNS/ATM systems implementation. Also the Organization

invites States in a position to do 50 to provide assistance with respect to technicaI,

manageriaI, financiaI, legaI and cooperative aspects of implementation. IM ICAO

recognizes the need for technicaI cooperation in the implementation and efficient

operation of CNS/ATM systems.

(i) The Cost Recovery

Use of satellite services must not be discouraged or inhibited by the charging

policies. Therefore, arrangements must not prevent States from being able to aIlocate

costs among themselves, in accordance with the benefits provided to aIl sectors using the

services. As Recommendation 7/2 ICAO conduct a preliminary cost-benefit anaIysis and

business case anaIysis to determine the economic viability of a civil GNSS. Any recovery

of costs incurred in the provision of CNS/ATM services shaIl be in accordance with

,.. See for more details, t'lira, Chapter VIII. al P. 342.
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Article 15 of the Chicago Convention and shaH be based on the principles set forth in the

Statements by the Council to Contracting States on Charges for Airports and Air

Navigation Services,l65 including the principle that it shaH neither inhibit nor

discourage the use of the satellite-based safety services.

3. Needs in the Transition From 1996 to 2010

It is recognized that the transition period should be as short as possible to

decrease dual system operations, and yet long enough to allow for an agreeable and safe

transition without imposing undue strain on neighbouring regions. This would result in

the necessity to plan at both global and regional stages.lM The FANS Committee

recognized three elements which would facilitate the transition period. They are related

to the systems' Certification, Specifications and User Involvement. 167

The FANS Committee distinguished four implementation periods for transition

which will vary between regions of the world, and between system elements. Because

of differences in the level of ATM in many regions of the globe and the variety of other

elements influencing the transition, specific time frames for the transition cannot be

defined. However, significant transition events are expected to occur as foHows: 168

"Previous teml
Near teml
Middle teml
Long teml

19.91 - 1992
1993 - 1995
1996 - 2000
2()(Jl - 2010."

ICAO air navigation planning has traditionally been conducted through the

i"egional planning process which directly involves member States. Introduction of the

'" /CAO Doc. !1082.

'06 Ibid., at 10; the lengthy transition periods set a massive weight on the implemenlation of new
systems, because the old and new systems will be in use during this period, see US Federal
Aviation Administration, SUpM, Chapter DI, note 42, at 23.

161 ICAO, s"pM, Chapter Il, note BO, at 4-24.

161 ibid., al BA-24.
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ICAO CNS/ATM systems does not modify this process; the global coordinated transition

plan will not he a substitute for the regional plans. Rather, it will be a plan that provides

general guidelines to serve as a basis for CNS/ATM related regional planning activities

as well as the production of detailed implementation plans. This additional step is

necessary to ensure that future regional ATM systems and their supporting CNS services

are inter-operable with adjacent ICAO regions, and that they meet the overall objectives

of the global implementation plan.

Through ongoing participation in regional planning activities, States are

responsible for the development of regional strategy for implementation of the CNS/ATM

systems. l69 While implementation details will vary around the world, the different

elements of the CNS/ATM systems must provide the level of sophistication needed to

service the airspace concemed without leading to undue diversification or proliferation

of avionics and ground segments. 170 Transition and implementation planning remain a

regional duty. It is fundamentai to preserve and enhance coordination between global and

regional planning activities through which the global plan for the new system is to he

implemented.•71

To guarantee that States and regions affirm the institutional ability of achieving

the new CNS/ATM systems, the FANS Committee formulated institutional guidelines

which have been endorsed by the ICAO Legal Committee. They are expected to help

States and regional planning groups to judge the adequacy of suggestions for the delivery

of AMSS, ATM and GNSS services. The transition must he accomplished to guarantee

consistent air trafflc services globally, permitting graceful transitions hetween FIRs. 172

The transition to the new CNS/ATM systems demand cognizance of the following events

for planning purposes:

'''' Chicago Collvention, supra, General Introduction, note 5, Article 28.

170 Rocbat, supra, Cbapter III, note 85, at 7.

171 lCAO, supra. Cbapter II, note 80, at 8B-40.

!Tl ICAO, supra, Cbapter III, note 55, at 7.
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"[t]he availability ofstandards and procedures: . ..completion ofnecessary
trials and demonstrations; ...availability of adequate satellite capacity
(when applicable); [o]perational use; [t]raining. "173

In this writer's view, the immediate or near and middle periods should go beyond

the time specified by the FANS(Il) Commiltee, and end by the year 2010 instead of the

year 2000, as specified. These !Wo periods should end with the termination of the offer

by the American GPS system and the Russian GLONASS system to provide a service

free of charge. Then the long-term in which the new system will be the sole means is left

to be determined. That, in this writer's opinion, will give LDCs and other ICAO

contracting States a chance to appreciate the benefits of the new. service, and give the

provider States, intergovernmental organizations and other providers time to adjusttheir

institutions in accordance with ICAO requirements and guidelines. This includes the up

coming SARPs related to the new systems which in any case are not ready yel. Also, this

will be a good judging period, from the legal point of view, to be able to draft an

international instrument which could adequately govern the relations between service

providers and users. As well, this would c1arify the service providers' Iiability based on

actual practice and the systems' use, and to retain the support of the ICAO contracting

States.

B. Views of the ICAO FANS Committee

The ICAO Council asked the FANS(II) Commillee to recommend adequate

institutional preparations for funding, ownership and management for a global CNSIATM

system. This assignment was pursued by the FANS(II) in its first meeting where it was

recognized that various scenariosl14 might be deemed suitable for different regions of

the world. These scenarios ranged from a State-owned system te a privately owned one.

The FANS Committee found that the needs of a global CNSIATM system could be

mated by using any of these scenarios. These could be implemented in various parts of

173 Ibid., al 31.

"4 /CAO FANS(//)/2-WP/74.
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the world and operated jointly. For specifie operational need in a partieular region the

teehnical/operational approaeh might vary between regions with regard to the

implementation schedule as weil as the required augmentation to the space segment. The

FANS Committee, in its fourth meeting, developed five GNSS options for States ehoose

from:

"ri] GPS or GLONASS; [ii] GPS and GLONASS; [iii] GPSIGLONASS plus
overlay; [iv] GPSIGLONASS plus several civil GNSS satellites; and [v]
civil GNSS satellites. "17l

The German's represent&tive 10 the ICAO Task Force Committee argued that

suffieient global coverage will need at least thirty two satelliteS.176 Neither GPS nor

GLONASS will be adequate enough 10 achieve the accuraey, availability and service flow

necessary for ail phases of flight. 177 Therefore, neither of these two systems can be the

sole navigation system for eivil aviation. Hence, for this and other reasons (sueh as

international polities)178 this writer sees that options no. ri] (GPS or GLONAS$) and [ii]

(GPS and GLONAS$) are not justified, at least not for the long-term period. The

European Union will not adopt the notion of using a system operated and controlled by

a single State whieh is not itself European.179 As stated by the FANS Committee GPS

or GLONASS are just subsystems and when either of them is joined with other

subsystem(s) then the compound systems could fulfil the essential GNSS

requirements. 180 On November 30, 1993 the ANC agreed to establish a Global

'" ICAO, supm, Cbapler II, noIe BO, al 5.

"6 /CAO CAS/TAFIl, &ekground Paptr 110. /0, May 24/26, 1994, al Iff; see a1so, ibid., Paper
110.5, al S.

m /CAO CAS/TAF/l, &ckground Paptr 110. S, May 24/26, 1994, al S.

171 Simpson T. R., al 17; "Managing the World's Air Traffic"[Marcb 1993] Atros/HWt A.1Mrlœ
15 al 17; sec also supm, Cbapter II, al P. 61ff; see a1so supm, al P. 304ff.

'79 lClO C.WPI9482, Apptlllllx B, III 11-4.; sec a1so, Carel, supm, Cbapter m, Dote 52, al 27.

,.. ICAO, supm, Cbapter II, note BO, al 4-13.
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Navigation Satellite Panel (GNSSp) to develop technical and performance requirements

for short-term and long-term periods GNSS and associated subsystems. 181

C. Appraisals of the Possible Arrangements

1.0verview

This writer' view is that approaching CNS/ATM implementation should occur in

two different periods (the short-term period and the long-term period) , which is important

because the arrangements' requirements and their impact in each period are likely to be

different.

The short-term period goal is to give civil aviation industry experience in using

the satellite service, to catch-up with the new technology and to solve the industry's

present shorteomings. All implementation steps should be taken as quickly as possible

in order to facilitate the following permanent and long-term period's need. The long-term

period can he considered an evolutionary period of planning 50 that the new systems can

meet ail its requirements without any institutional, financial, legal or politica\ difficulties.

ICAO has affirmed the need for the transition to GNSS to begin in the immediate

and middle periods, utilizing existing systems expanded as required, to guarantee service

integrity and availability of the needed navigational aids. There are many ways to make

the transition, and the chosen course will he the result of, inter alia, a cost-henefit

analysis. The alternatives vary from the ex:.:ting systems such as GPS/GLONASS

developed for integrity and availability, to a regional choice in which supplementary

systems proposed by other States or organizations are connected to a long-term GNSS,

and/or using current systems controlled by a global body, as yet unspecifiedYz

However as a result of the likely many options available to States, this writer's

opinion is that States will select the most appropriate and agreeable system to suit their

III 1CAO AN.WPI690J, 011 May 9, 1994.

ln ICAO, supra, Cbapter Il, noie 80, al 88-44.
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needs, priorities and financial resources capabilities. Political influences will also play

a critical role. Global unity cannot he established unless there is a global consensus.

The planning for creating or implementing any of these systems on a regional,

global or State by State basis, requires that States should carry out a cost-benefit analysis

hefore making a decision. Such an analysis must take into account not only the economic

features, but also teehnical, environmenta1 and social effects that might result from using

this new teehnology. The majority of the LDCs will not he able 10 do this by themselves,

and in such cases it would he advantageous to consuit with ICAO or any other State

which has the ability 10 do il.

For the GNSS this writer's opinion is that the most suitable solution for the long

lenn period will he one global system. This would ensure compatibility and require lower

investment t-ecause the space segment costs could he widely shared by different entities

having jurisdiction or control over different regions and altitudes. Also, possibility to

combine navigation and communication together in one system will make it possible to

create a highly efficient system of Automatic Dependent Surveillance (ADS). This will

provide the possibility, in ail regions of flight operations along optimal space-time flight

paths. Also, will increase the cost-henefit ratio of air transport with a guaranteed high

level of reliability. Lastly, it will lead to incre::..<e in air navigation safety in the

international arena. 183 In the following we will examine the possible institutional

arrangements on the shon-Ienn period and the long-tenn period.

2. The Short·Term Period

This period, as illustrated above, will he composed of the immediate and middle

periods which could indeed he the most substantial periods in the entire ICAO forecasted

transition period. As this writer proposes, these two periods should end by the year 2010,

or at least with the expiry of the free-of-charge service offered by the USA and the

Russian. The ICAO's role of overseeing coordination and facilitation must continue.

'1] ADodiaa T. G., "Prospects Are Very Good for Using Satellites for Aeronaulical Navigation"
[September 1989]ICAO Bulktbt 29 al 31.
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Also, the continuation of the existing ground systems is essential because the CNSIATM

systems implementation is not going to occur on a global basis in this period but could

be on regional or on aState basis, subject to the free will of States. There is a need to

have transitional provisions which would recognize the existence of GPS/GLONASS

systems as a component part Gf the evolutionary approach to the definitive global

navigation satellite system. As illustrated earlier in Chapter II184 this would emit in the

GNSS frequency band bath differential corrections that provide enhanced precision of the

GPS/GLONASS satellites, and also a spread spectrum signal providing additional pseudo

range measurements. This kind of a solution is genera1ly referred ta as an overlay, since

by itself it does not provide global navigation, but does improve the navigation of the

other systems in the future. From the various views expressed in the 291h Session of the

ICAO Legal Committee in 1994, one can have the feeling that there is uncertainty and

lack of understanding of the substance of the problems. Therefore, from a practical point

of view, this writer strongly supports the idea that in the short-Ierm period we should not

create any legal obstacles (e.g., requiring international agreements on the functions and

duties of the service provider(s) and user(s), on issues ofliability, elc.). The relationship

between the two navigation service provider States could be adequately based on the

simple Memorandum of Underslanding between themselves as GNSS service providers

and the States which are interested, willing and have the capability to use such systems

as they are would be sufficient.

In the following ICAO as a coordinator and facilitator, institutional arrangements

for navigation, communication and surveillance purposes and the need for continuity of

the existing ground systems are examined.

(a) ICAO as Coordinator and Facilitator

To successfully implement the CNSIATM system there is a fundamental need for

ICAO leadership in the planning, coordination and monitoring. ICAO's role was the

focus of ICAO's 10lh Air Navigation Conference in September 1991. Recommendation

,.. Supra, Chapler Il. al P. 61Jf.
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no. 4/518S was ~ûpted by the Council, calling for the establishment of an ICAü

mechanism in order to provide, inter aUa, assistance to States with regard to such

technical, managerial, financial, legal and institutional aspects to implement the new

CNS/ATM systems on a global basis.1!6 Furthermore, recommendation no. 6/2 was

also adopted which said that guidance material on cost-effectiveness and costlbenefit

techniques should be developed to assist ail States in undertaking these studies.187 As

stated by the President of the ICAü Council:

"[CAO is receiving increasinglyfrequent requestsfrom national authorities
for assistance on the many technical, jinancial, organizational and
managerial aspects of CNS/ATM implementation. "188

However, ICAü must take fast and proper action in order to avoid unilateral

implementation of sorne elements of the CNS/ATM system. A commentatorl89 stated

his belief that a proposaI to form a new ICAü policy body to help carry out the work of

FANS and to help ICAü coordinate work on system issues is essential if ICAü is to

retain its vital leadership role into the future. As the Council's President asserts:

"ftlhe implementation of CNS/ATM by users and providers will not be an
instantaneous change-over but a progressive, harmonized and timely
phase-in ofsystems and technologies. "190

Therefore it is essential that the appropriate ICAü body maintains an impetus to

achieve the global plan, and promotes such coordination as required. In 1956 the idea of

the special short-term, high-level task force was developed to help ICAü contracting

'" AN·CONF/tO, supra, General Introduction, note 17, at 4·10.

'16 "CNS/ATM Report" (A report was presented to the ICAO Council by the President of the
Council and the Secretary General, on March 17, 1993) at 8.

117 ibid, al 6.

'" Kotaite A., (Address the Fourth Meeting of the FANS, Phase II Committee, Montreal,
September 15, 1993), see, /CAO D:\DATAIWP51ISPEECHIFANSII-4.

,.. Poritzky, supra, Chapter Ill, note 1, at 14.

'110 Kotaite A., "Mechanism to Provide Implementation Coordination and Assistance Under Active
Consideration"[December 1993) lCAO J. 5 at 6.
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States in facilitating the introduction of the commercial Jet aircraft. In 1993 the ICAO

Council established the High-Level Task Force to recommend a method to implement the

CNSIATM systems concept, including priorities, cost-recovery and funding aspects, and

techniques to integrate between governments and monetary institutions. The FANS

Committee in its recommendation 9/1 specified the duties of the Task Force:

"[i] identifying implementation priorities, including the timing for needed
invesrments and advising on .fùnding and other resources needed; [ii]
providing advice on the type, role and composition of the ultimate
mechanism; and [Hi] providing advice on the methods to best achieve
awareneSS by civil authorities ofthe need for the rapid implementation of
the new technologies. "191

The Task Force Committee is not a replacement for an ICAO implementation

mechanism but rather an advisor for the arrangement, and a shon-term guide. l92 The

Task Force team is assisting in the implementation process by achieving a global

consensus on priorities and means. The nomination of members to the Task Force took

into consideration equitable geographic representation. 193 This writer has a few

observations, inter alia, that it is not important to select high-ranking individuals (which

reflects the usual weakness of the Organization in this matter), but to chose the real

experts with variety of backgrounds, such as economists, technical and legal professionals

representing ail regions. Members must be familiar with the CNSIATM system concepts

and problems in order to provide practical, correct and satisfying responses to ail the

matters that require resolution to meet the LDCs needs or even those of developed

countries. Secondly, in the above mentioned duties, the Commiltee was called to define

specifie tasks which are not weil clarified, and this makes it impossible for Committee

members ta achieve satisfying resolutions. Also, the Committee was just given a task

which the Council itself should have done as a policy-making body. Therefore, we do

,., ICAO FANS(II)/4-DP/9, at 9·6.

192 ICAO C-WP/9B2J, &t 3.

"" ICAO News Rekase PlO 5/94.
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not expect that much of outcome from the Committee meetings mainly because most of

its members are "high-ranking" nominees without profound professional expertise. Il

would appear that the ICAO Council made a grave mistake by referring these critical

issues ta the Task Force and by avoiding its own decision-making responsibility.

Considering the complexity and scope of the work associated with the CNSIATM

systems implementation, if ICAO cannot meet the States' needs, it will have no

alternative but ta turn elsewhere and the leadership role of ICAO in international civil

aviation will be hopelessly compromised.

(b) Institutional Arrangements for Navigation Purposes

In the following, we will briefly examine GPS/GLONASS, GPS/GLONASS and

INMARSAT, and the GPS/GLONASS and regional system as feasible possible models

to provide GNSS service in the short-term period.

(i) GPS/GLONASS Systems

In order for civil aviation to beneflt from the new satellite systems, use of the

GPS/GLONASS systems is needed as a starting point; however, sorne adjustments for

the civil use of the systems will be required, and this should be determined by the service

provider States and ICAO. Since the American GPS and the Russian GLONASS are the

only systems available currenlIy to provide the GNSS service, this writer is of the

opinion ..'lat their use in the transition period is indispensable.

It would seem that an agreement is required between the service provider(s) and

the user State's air trafflc services authority.l94 It was the view of K. Rallray, ICAO'

Legal Committee Rapporteur, that the establishment of a legal framework should be

considered. 195 Aise, he concluded in his report that a Memorandum of Understanding

is needed between ICAO on one side, lIte USA and the Russian Federation on the other

194 /bill., al 13.

,., ICAO C·WP/99fJl, 0010/02/94 (AttachmeOI 1), al 12ff.
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side as a service providers. Therefore, this writer suggests that one of the most suitable

models for cooperation should be the flexible COSPASISARSAT scheme. The

multilateral agreement of July, 1988,.96 which is used for the COSPAS/SARSAT

system is capable of functioning adequately without an international vrganization with a

legal personality. 197 Presumably, for GPS/GLONASS systems an agreement similar to

the COSPASISARSAT agreement of 1988 would be adequate at present between the

service provider States. The lack of c\arlty as to the service providers liability will be a

distinct disadvantage but perhaps no other alternative is currentiy available for the shon

tenn period.

Nevertheless a third system should be developed and operated either by a regional

or global civil institution. In this case, the need for coordination between the

GPS/GLONASS and third-party service providers would be necessary .198 A third-party

could participate as an intermediary between service providers and States or users in

order to safeguard the existence of consistent services governed by appropriate

procedures.

(ü) GPS/GLONASS and INMARSAT

One of the most acceptable solutions is to have a system that is governed by a

globally approved agency such as INMARSAT. 199 The navigation broadcast from

INMARSAT satellites would support a rea1 time integrity monitoring information and

warning information service to civil users.2oo In sorne views,201 if INMARSAT were

'96 COSPAS/SARSAT Agreement, supra, Cbapler Il, note 122.

'97 Supra, Cbapler Il, al P. S6ff.

'98 North R. F., "Implementation of Satellite-Based Syslems Involves Major Inslitulional Issues"
[December 1993]ICAO J. 13 at 14.

'99 RoseUi, supra, noIe 93, al 278.

>JO lCAO Doc. 963()'LC/189, al 3-3ff.

lOI Viewpoint by K1ass Pb. J., "GPS, GLONASS and G1asnosl"[Oclober 5,1987] AW&ST 11 al
11.
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to supplement the service of the two systems, it would overcome the reluctance of other

nations, especiaIly European States and LDCs, to use GPS/GLONASS systems.

Therefore, the most 10gicaI compromise would be ta use GPS/GLONASS satellite

signais, and having INMARSAT202 to run the system as subcontractor, as the

coordinating institution which would tie the two systems together and observe ICAO'

SARPs. 203 It has been stated by R. Ryan21l1 in his statement to the FANS Committee

that if the space segment may be used free of charge for periods to be agreed, upon

application by INMARSAT signatories, this would assist in the development of new

services and to test and demonstrate new capabilities of the new system.

More importantly, for service users to count on the accuracy and availability of

these systems with a model of global civil control, the INMARSAT system would be

invaluable.205 Therefore, this scheme should be adequate for the civil users in the

LDCs or in the European Union. 206 We envisions this form of cooperation taking the

foIlowing scheme:

This scheme is to be created by way of cooperation between GPS/GLONASS and

INMARSAT. This cooperation could be similar to the COSPAS/SARSAT system as in

the GPS/GLONASS as pointed out above. It could take the form of an Agreement and/or

Memorandum of Understanding. In the accepted form, INMARSAT system could be

designated and act as an Interim Manager. This would be done through a Service

Agreemelll to be formulated by, or at least with the assistance or participation of ICAO

and the concemed parties as in the tirst scheme above. This would be to ensure and

preserve the Guiding Principles for the GNSS institutions, the applicable SARPs, service

providers to be licensed, and also to maintain the generaI accessibility, continuity and

lO' "ICAO UDderliDes GPS as Candidate System"[September 19931 JtJM'S Airpon Review Il al 11.

lO' Verchere, supra, Chapter l, Dote 75, al 41.

,.. /CAO FANS/J·WPI29, al 5.

lO' Blanchard, supra, Chapter l, Dote 92, al 146.

,.. ICAO FANS/J·WPI28.
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integrity principles. The Interim Manager could then begin offering the service or leasing

capacity to interested States.

This writer believes strongly that the participation of a third-pany, to provide the

services of GPS/GLONASS to civil aviation and act as mediator between the users and

the services providers, would be the most suitable and acceptable solution for the LDCs

and the European Union.201 Furthermore, this scheme will ease the fear of the

international aviation community about dealing directly with the military authorities of

the USA and Russia. Accordingly, to ease the concerns of European Union and LDC's,

the INMARSAT as an supplementary system to provide any signais to the

GPS/GLONASS systems is one of the most economical solutions available.208 The

problem of control over a system209 could also be settled by the installation of GPS

type hardware on INMARSAT-llI satellites. 210 INMARSAT's third and fourth

generation satellites are capable of providing their service on the same frequency band

as the GPS/GLONASS systems.

With one navigation channel on each of INMARSAT's-llI generation satellites

which offer an enhanced global navigation capability for civil aviation users of

GPS/GLONASS systems. INMARSAT-lll will be the tirst satellite system capable of

providing both navigation signais, and relaying independently-monitored integrity

information, on a timely basis, on navigation signais generated by GPS/GLONASS

systems.2l1

"" Damogala Pb., "Europe Rescbedules Integration"[Marcb 1994) JaM'S M'POrt Rtvitw 8 a18.

,.. In facl INMARSAT-C and GPS are functioning al parallel frequencies, wbicb means thal one
antenna could he ulilized for both systems, and combined receiver units bave been confirmed,
see Sunon, supra, Cbapter Il, note 18S, al SI.

"" Supra, al P. 283ff.

11. sunon, supra, Cbapter Il, note 18S, al SI.

11 1 "INMARSAT Opens the Daor 10 Civil Use ofthe Global Positioning System" INMARSAT Ntws
nr9418 cfa, Augusl 17, 1994.

320



The INMARSAT services will be governed by its Convention and Operating

Agreement and the !TU Constitution and Convention. This writer's view is that there will

be a need for cooperation agreement to be concluded between ICAO and INMARSAT

to prevent any possible overiapping of jurisdiction and regulate their cooperation on this

issues. Such agreement would be even more vital for the bng-term period if INMARSAT

presumed to provide the GNSS service for civil aviation. These instruments will assure

that the Organization services will be available on a universal, non-discriminatory basis,

and observe ICAO' SARPs. INMARSAT, in this writer's view, with its experience,

international presence and global ownership, provides a powerful background in taking

part of the new CNSIATM systems implementation. It is the appropriate agent to serve

as an umbrella organization providing a universally acceptable interface between the user

and various service providers, such as GPS/GLONASS systems. This would increase the

accuracy of the information provided, and reduce the involvement of the military

authorities. Also, it is crucial if the civil aviation industry is to turn to satellite service

in accordance with the FANS Committee timetable.

(iü) GPS/GLONASS and Any Regional System

The European Union's intention in developing the NAVSAT system, for example,

was to supplement services provided by the GPS/GLONASS systems for the civil

aviation industry under civilian control.212 The ESA did not intend to operate the

system, but to grant its operation to an international organization such as

INMARSAT.213 While European countries agreed to use the GPS/GLONASS systems,

they did not explicitly endorse its use as a permanent system. Accordingly, at the ATC

Conference of February, 1993 heid in Maastricht, the European ATC authority delegates

stressed that it would be better to re-equip the ailing Russian GLONASS network with

212 Parle, lupra, Chapter l, noie 109, al 24.

li! Ibid, al 25.
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European teehnology as a way to help the Russian space industry.214 The other option

was to develop a totally independent system, possibly based on the INMARSAT system,

offering the European industry the possibility of developing a system of its own and to

provide a rival system to GPS,2Il rather than allowing the Americans to dominate the

market.216 The NAVSAT system is an attempt in Europe to create a civil satellite

navigation system that is distinct from the American and the Russian military

systems.217 Il was stated by G. Schanzer in his paper to the ICAO's Task Force in may

1994 that:

"... , the German govemment is willing to convince its European partners
to launch a civil satellite navigation system. This system shall be GPS
compatible and shall consist ofminimum 12 satellites. Other nations are
welcome to participate in such a programme. "218

Notably, the Japanese MTSAT system will also provide GNSS overlay functions,

including the GPS integrity channel function for oceanic and land areas throughout the

AsialPacific region.2
:'

From a practical point of view, and in view of the shortcomings of using the

GPS/GLONASS systems as the sole systems for the GNSS global system for the civil

214 As indicated some of GLONASS satellites have had a service Iife of only one 10 IWo years,
conlrary 10 Iife of seven 10 eighl years for GPS satellites, also until currently aboul fifty
GLONASS satellites have been launched, bul only 13 are presumed ID he presently operaliona\.
However, Russian are dedicated 10 complele the syslem, see Sulton, supra, Chapter Il, note 185,
al 52.

'" Bulterworth-Hayes Ph., "Europe's ATC Plan: Panacea or Placebo?"[May 1993] ArrosflllCr
America 10 al 12.

2'6 Butterworth-Hayes Ph., "Improving Satellite Approach Precision"[May 1993] Janr's Airpon
Rrmw 24 al 26

211 /CAO FANS(//)/2-WP/48, al 3.

218 ICAO, supra, note 192, al 2.

". Supra, Chapler Il, al P. 49jf.
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aviation industry,220 the participation of other nations with their systems should

overcome problems stemming from the sole use of the GPS/GLONASS systems.

(c) Iostitutional Arrangements for Communication and Surveillance

In general, communication and surveillance satellite systems can he bullt together.

ARINC/SITA Joint Venture is a major private service provider for aviation

communication on a global basis. The venture will provide communication service for

ATC objectives.221 The MOTOROLA Iridium system can also be one of the aviation

communication service providers. As pointed out earlier, INMARSAT is one of the most

efficient agencies equipped to provide aviation communication. Also, using the

INMARSAT system is important because it is able to make available the facility of

redundancy in the event of system failure. It also safeguards safety communication

against harmful interference, and provides message priority in accordance with !TU and

ICAO requirements. More recently it is announced by INMARSAT that in 1999 its new

system INMARSAT-P will he in operation; such system will provide a unique, low-cost

global satellite phone service as well as data fax and paging, using handheld pocket-sized

terminals. This will extend the benefits of mobile communication to business

travellers.m

The above shows that existing organizations are capable of providing aeronauticaI

mobile communication. This writer sees that ICAO's continued assistance and its rules

for establishing the technicaI standards for the aeronauticaI CNS services, as well as for

its coordination of the use of frequencies allocated to AMSS, is essential in order to

coordinate between the various services providers. Systems which provide AMSS are

already in existence and additional satellite systems to meet the increasing demand are

expected in the near future. The communication services are provided at prtsent, and are

:llO Supra, Cbapter Il, al P. 61ff.

", Gribbio W. J., "Commercial Satellite CommunicatioDS Uodergo Pacifie Trials"[Marcb 1991]
ICAO J. 13 al 14.

'" INMA.RSAT News nr95/2/invcom, J8Duary 23, 1!1!15.
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expected to continue to be provided through entities which are known as service

providers. It is provided by the FANS Committee223 that States have the following

options:

"[i] conlact certijied service providers; [H] COnlact existing multilateral
State organizations such as European Organiuuion for the Safety ofAir
Navigation (EUROCONTROL) or the Agency for lhe Security of the
Security ofAerial Navigation in Africa and Madagascar (ASECNA) 10 act
on their behalf, dealing wilh service providers; [iii]from an ad hoc group
ofStates or a new inlernational organization with responsibilities for air
traffic managemenl which would negotiate for service; and {iv] use a
mechanism within [CAO (such as Ihe DEN-ICE Agreemenl for Joint
Financing) to act on behalf of States concerned in dealing with service
providers. "224

Yet, the following principles must be observed as guidelines for discussion and

agreement:

"1. arrangemenls must ensure the ability 10 protecl safety communications
from harmful inleiference; 2. arrangemenls must ensure guaranteed
priority of aeronautical mobile-satellite safety communications over
aeronautical non-safety and non-aeronaulical mobile-satellite
communications in accordance with lCAO Standards and Recommended
Praclices; 3. arrangemenls must facilitate Ihe certification by States of
lhose service providers whose services comply with [CAO Standards,
Recommended Practices and Procedures of the aeronautical mobile
satellite (route) service (AMS(R)S); 4. arrangements should ma/œ aIlfour
idenlijied aeronaulical satellite communications services (ATS, AOC, MC
and APC) available through any given satellite in any region ofthe world;
and 5. arrangemenls should enable aIl AMSSfunclions (ATS, AOC, MC
and APC) ta be provided through common avionics equipmenl in the
aircraft. "225

This writer strongly suggests that for the sake of the implementation of these

services in the short-Ierm period, contact between service provider(s) a'ld user(s) should

be left free, and subject to the market competition principle. This writer' s observation

22' ICAO, lupra, Cbapler II, nole SO, al 8B-44.

27A Ibid., al 6-lS.

22$ ICAO, lupra, nole 7S, al A-IS.
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is that a principle that must be preserved is that ail service provider(s) obtain the

approval of ICAO. As iIIustrated later in Chapter VITI, this is the only institution that cao

issue such Certification in order ta comply with its SARPs and preserve the principles

of Universaliry, Non-discrimination. service Conrinuiry and Inregriry.

(d) The Need for Continuity of the Existing Ground Systems

Although the use of satellite technology is a viable solution to meet civil aviation

industry's future demand, VHF augmented with data link and SSR Mode"S" data link

will continue ta be used in terminal areas where communication is not a problem.22•

That is, ground-based systems will not be eliminated, some of them will be used as back

up systp.ms. Many ICAO' contracting States, such as Canada, support the continuation

of the current terrestrial systems until the year 2010.227

As stated by the FANS Committee in its fourth meeting,228 the planning and

implementation arrangements of the systems will oceur at the regionallevel, and various

countries will issue their consent based on their own policies and rules. The global

application of a CNS/ATM system is seen as necessary. However, for a variety of

reasons, it is not feasible in the immediate and intermediate periods. The achievement

of a new system would not oceur at the same time and at the same rate in ail regions.

Therefore, in this writer's view, the implementation ofCNS/ATM systems on air-routes

should oceur where there is greater need for it, where it will be beneficial and feasible

to implementj thus the continuation of the existing ground system is essential during the

transition period and until the full implementation of the new systems is globally

achieved.

"6 O'Keeffe H. B., "Syslem Developmenl Enters New Phase with Detailed Regional Planning
Under Way"[December 1993]ICAO J. 7 al 7.

227 lCAO C.WP/9482. al B.2.

221 lCAO, supra, Cbapler Il, note BO, al S.
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3. The Long-Teno Period

The long-tenn period, in this writer's view, should start only after the year 2010,

with the ending of the last transition period as specified by the FANS(II) Committee. In

the FANS(Il)/3 Committee meeting held in MarchlApril 1992 the following options for

the long-tenn period were considered:

"[i] Provision of a GNSS system by an internationalorganization e.g.
International Maritime Satellite Organization (lNMARSAT), or a new
United Nations body; [H] Provision ofa GNSS system by a single State or
group ofStates (a binding contract or agreement with other States wolild
be necessary); [Hi] Provision of a GNSS system by a private
company. "229

Il should be c1ear, that any long-tenn settlements must consider the principles

which are stated in the ICAO Guiding Principles on Institutional and Legal Aspect of the

CNSIATM systems.230 Such principles as non-discrimination in respect to system

accessability, restraint of monopoly, preserving the sovereign rights of the user States

and non-interruption and service integrity are all articulated. Beyond its immediate

communication needs, the civil aviation community looks forward to a highly accurate,

multi-purpose satellite system. There seems !ittle doubt that any such system will use

GPS/GLONASS systems as its starting point, and have a degree of compatibility which

will enable the users to benefit from investment in receivers designed for the

GPS/GLONASS systems. However, the system users have expressed a preference for a

GNSS which in the long-tenn period overcomes all the known weaknesses of the current

systems. In the following the possible institutional arrangements for navigation, the

aviation's dedicated system and the institutional arrangements for communication and

surveillance services are examine.

229 ICAO C-WP/9725.

230 ICAO Doc., supra, Generallolroduclion, note 17, Report 00 Agenda Item 4, Appendix D, al
4D-1.
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(a) Institutional Arrangements for Navigation Purposes

(i) Possible Continuity of GPS/GLONASS or their A1ternate

In the long-term period, these two systems could provide the services to civil

aviation only if they are able to convince the international civil aviation industry to adopt

the needed modifications and characteristics which will place both systems on the same

rank as other civil systems offering their services. This also depends on their accuracy

and capability in the immediate and middle term. However, before these services are

adopted, there are many questions that need to be answered, and a number of legal,

economic and institutional issues to be dealt with. Only then could a 'ong-term

commitment from the international civil aviation community be obtained.231 As the

French position indicates, the only way to use the GPS/GLONASS systems will be

through global harmony.232 This writer sees that the only case in which these two

systems (GPS/GLONASS) could continue offering their services is one in which there

is a great response to the needs of international civil aviation community. It would be

essential also if their control and operation is entirely in the hands of the civil authority.

Perhaps a workable situation would be one in which NASA (USA) and the Russian

Federation decided to sell their systems to an agency which could be created under

ICAO' authority or to a new international entity with its own legal personalty and strong

ties to ICAO as explained later.23!

(ü) The EUROCONTROL Scheme on a Global Basis

The majority of States designate their civil aviation departments within existing

ministries to administer civil aviation activities, and this includes ATC. Sorne regional

organizations have been formed, inter aUa, ASECNA in Africa, COCESNA and

CENAMER in Central America and EUROCONTROL in Europe. In 1958

ni ICAO C.WP/927I, al 4.

n2 ICAO, .upra, note 227, al B·4.

n, St,_ ùlfra, al P. 336.0:
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EUROCONTROL was indicative of the diffieulty in implementing a global ATC

system,234 as demonstrated23S in the early 1980s, when the European States refused

to transfer the control of their airspace to EUROCONTROL, and it became an optional

advisory ageney whieh does not impinge upon the sovereignty of individual eountries.

Member States are no longer required to transfer the ATC of their upper airspaee 10

EUROCONTROL, and eaeh contracting State retains its sovereignty over its airspace.

In other words, member States are now free to delegate their ATC operation to

EUROCONTROL, or to retain it in the hands of national or foreign agencies. Currently,

EUROCONTROL is working on new proposais in which the European infrastructure can

support the needs of ail modes of transport. Other nations in other regions will ensure

a global infrastructure that can meet the demands of ail users. '36

It should be kept in mind that there are two ideas to solve the European air traffie

problem, one is to encourage the idea of a single, unified ATC system in Europe, the

second that EUROCONTROL believes in setting up and harmonizing eommon

specifications and standards while leaving individual Sta.es to manage their own projects.

The ICAO Council President has stated:,37 "{t]here is a dejinite need for supranational

bodies in aviation who can issue constraining directives to States. "

However, the incre<lse in density of air traffie in Eur0Jll:~ and particularly the

corresponding increased demand on ATC services, has lead to many technical

difficulties. The solution to these problems may be found in the attribution of a larger

scope of geographical, as weU as legal, jurisdietion to EUROCONTROL. The new

234 Supra, Chapler J, note 4, al 20.

'" Supra, Chapler II, al P. S4jf.

236 lCAO CASITAFII, 1J«kground PtJf1fr lUI. 5, May 24/26, 1994.

237 As cited in Domogala Ph., "Europe Reschedules Jntegralion"[March 1994) }aM', Airpott
RtlVw 8 al 8.
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EUROCONTROL in sorne opinion238 could serve as an interesting model for any future

changes in ICAO.

Accordingly, this writer believes that the arrangements for a wider delegation of

authority over larger areas without compromising State responsibility are idea1. The

creation of such an entity could be accomplished through an ICAO mechanism such as

a separately financed agency based on Chapter XV of the Chicago Convention. It must

be kept in mind that the new EUROCONTROL is not yet in operation and il is not

c1early defined, only the time will tell if it is workable or not.

(h) Aviation's Dedicated System Concept

A dedicated system owned and operated exclusively by the aviation interests can

be economically justified only if it will provide ail aeronautical services such as

communication, navigation and surveillance.239 It may be more economical for civil

aviation ta have its own system tailored to its demands and under its control.240 This

writer sees this proposaI as one of the most desirable and agreeable options from the

point of view of the LDCs and the European Union. On the other hand, for a variety of

reasons, illler alia, the frequency problems,241 difficulties of funding to implement and

maintain the system as weil as the limited capacity which will be used exclusively by the

civil aviation services, the above proposition may not be viable. As has been confirmed

by ESA analysis, the establishment of a civil dedicated system for civil aviation will cost

nearlyas much as the GPS is costing the USA for establishment and yearly maintenance.

Hence, one can ask whelher the global civil aviation communily still wants ils own

nI Lambert, S"P"', Chapter Il, Dot Ill, at 364ff.

". Roseni, sUP"', note 93, al 276.

"" /CAO FANS(II)/2.WP/48, at 9.

lAI Featherstone D. H., "Specialist Providers Offer Cost-Effective Approach to Obtaining ATS
Satellite Communications"[June 1993) /CAO J. 21 at 22.
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system. 242 The Director of the ICAO Air Navigation Bureau staled that civil aviation

is a very small user of satellites compared to maritime and land users.243 Furthermore,

the FANS Commitlee, in its fourth meeting, recognized that a dedicated civil aviation

system is still far from reality.244 As in a commentator' S245 view, mobile satellite

communication dedicated for aeronautical purposes is not justified, even with the highest

air traffic forecast possible.

Such a dedicated system would need a new international entity which would be

responsible for the ownership, control and operations. In this writer's opinion, if that

system were a reality, an Agency would be needed which must necessarily continue to

be under ICAO supervision, and it would have to be separately financed through the user

charges. The other option is to create a new international entity with its own legal

personality and functions on the same basis as ICAO but with a strong tie to the latter,

in order to give ICAO the authority to impose standards and policy. This writer sees the

idea as a worthwhile option, although it is a challenging task because of the financial and

economic constraints facing the aviation industry. It must also be made clear that such

a civil system would allow civil users to exercise an adequate level of influence over the

management and control of these features with regard to the obligations of civil aviation.

The concept of space segment sharing246 with other users such as land and/or

maritime users, offers economic benefits to the aviation industry. Il also permits the

industry to provide the service at low-cost without risking malfunction, service failure

242 Sulton, supra, Chapler Il, nole 185, al SI.

24' Dr. Fromme W. R., the Direclor of the ICAO Air Navigation Bureau, in bis lecture 10 Ihe
studenls of the Inslitule of Air and Space law, McGiII Universily, 1993.

244 ICAO, supra, Chapler Il, nole 80, al 6-16.

24' Featherstone, supra, nole 241, al 22.

,.. Id.
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or any fiscal damage to the space segments which will be expensive to repair. 247 Also,

by sharing the costs of such systems, each participating State bears a smaller economic

burden while maintaining access to the technica1 and scientific outcome.

One can envision that in the long-lenn the possible creation of an entirely

dedicated civil aviation system is a remarkable idea.248 This writer, however, has sorne

reservations to this idea. The elements to keep in mind are the maintenance cost, and the

necessity to keep-up with the technologica1 revolutions. Also, as pointed out earlier,249

radio frequencies are a limited natural resource, and the present frequency bandwidth

allocated for aeronautica1 mobile satellite services is not sufficient. Also, maintaining

such a system is a very costly and complex malter which would be a heavy burden for

the aviation industry. Therefore, this writer does not see a dedicated aviation system as

an attractive solution or alternative, although he does not reject it entirely. Il would be

prudent to keep it as an available option for the long-lem, period. It seems c1ear that

planning for a universa1ly acceptable civil GNSS service provision should begin

immediately. Plans for successor GNSS services should have sufficient compatibility with

existing systems, and they should naturally provide accuracy, availability and integrity

assurance to support all civil aviation applications.

(c) Institutional Arrangements for Communication and Surveillance

As pointed out earliers<' the same service techniques which have been observed

in the immediate and middle term periods should be followed in the long-tenn period.

With the increased participation of non-governmental entities in providing communication

247 As example JNTELSAT, JNMARSAT and EUTELSAT organizalions tbeir services are more
efficienl and economical tban if such services were provided by individual nalional syslems, see
more details, sUP"', al P. 274ff.

241 See, e.g., A1-Ghamdi, supra, Chapter J, noIe 14, al 20; see also, Eydaleine, sUP"', noIe 65, al
17ff.

24. Supra, Chapler VI, al P. 170ff.

"" Sup"" al P. 323ff.
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services this writer believes that in order for safety communication to be as reliable as

possible, tirst ICAO SARPs' must be observed by all service providers in regard to

communication, second their liability should be of strict unlimited nature in order to

proteet the airlines as the main users. As for the non-safety communication, a fault

liability can be justified since this service does not cause damage to aircraft or loss of

life, or damage to third parties on the ground. In other words, il does not have any effect

on flight safety. However, this writer's vision for the communication and surveillance

service providers liability regime will be represented in more detail in the next Chapter.

Concludi.ng Remarks

The introduction of modern teehnology, and services in the aviation industry as

pictured above in the transition period and on the long-term period definitely will create

new relations and cooperative attempts between States, global/regional organizations, and

private entities, manufacturers, operators and ICAO's roles of regulations. Each of the

participants has its essential role to play and must take an active part in a coordinated

schedule. The new systems will require an orientation towards continuing institutional

frameworks and/or establishing of new arrangements, and should also preserve the

following elements:

·universal accessibility; sovereignty, authority and responsibility of
contracting States,' responsibility and role of fCAO; institutional
arrangements and implementation,' civil global national satellite system... ;
technical co-operation; continuity and quality of service; airspace
organization and utilization; [and] allocation ofcosts and liabilities...251

Il is this writer' view that the implementation of the new CNS/ATM systems

must occur in two periods. The first period is basically the transition from the current

10 the new systems and could be, at least partly, on regional and/or State ta State basis.

Such a transition, as we suggested earlier should be subjc:ct only to the free market

needs. Thereafter, the permanent period must take effeet in which all the necessary new

>s, ICAO, supra, General Introduction, note 27, at 4.
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regulatory instruments must be the goveming body for the system(s) operation, and the

chosen institutional mode(s) which perhaps could be regional, global or agency or

international governmental or non-governmental as global or regional body.

While the implementation of the new systems will be evolutionary, it must furnish

a practical, cost-effective cycle of advaaces that are in step with users' needs and

achievements. This is to be done in a system combining the safety, capacity, efficiency,

and needs of the 21s/ century. The systems must embrace a vast spectrum of users and

various levels of avionics equipment.

The main element in the glob,! introduction of sole means GNSS and AMSS is

related to the provision of assurances to all users of the reliable quality of information

and of assurances to sovereign States and that the service will be continuous. No matter

what institutional model(s) are chosen, civil aviation authorities must be certain that

minimum performance standards are met. There is a necessity to supply the facilities that

provide the highways through which information is channelled between different regions.

In this writer' s opinion, this can work for CNS/ATM systems, since there will always

be a need for a global system to provide services over the high seas and arctic areas, and

between regions or in regions that do not have their own system. The global system is

complex, and the achievement of such a system is more practicable with the participation

of the entire aviation industry. The CUITent political changes in the worid could be a

reliable indicator for a new era of East-West cooperation and for the creation of a global

CNS/ATM system. This writer feels that the adoption of such global CNS/ATM systems

could very weil reflect the CUITent trends of East-West cooperation.
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• Chapter VIII:

Introduction

This Writer's Choices and Propositions

•

Problems are usually simple to recognize, but devising the right solution is

difficult. Creating a scenario for CNS/ATM global applications in the late-1990s and the

turn of the twenty-first century is difficult if one considers the technical, political,

financial, legal and institutional obstacles mat are to be overcome. Looking back to 1959

and the 196O's, Presidents Eisenhower and Kennedy called for global use of

communication satellites; in 1964, INTELSAT came into being and by 1965, worldwide

service was introduced.1 That success story can be repeated with respect to satellites in

the aviation industry, when a global cooperation between member States within ICAO

can he achieved.

The global nature of aviation poses problems in management that go beyond

existing mechanisms and require worldwide solutions. The Chicago Convention, in

Articles 77-79, gives States considerable scope for organizing air transport on a regional

bas!s. The provision of air navigation facilities and services is the responsibility of every

ICAO contraeting State, as spelled out in Article 28, but nothing prevents States from

delegating these functions to a national or international public or private entity. That is

already the case with sorne of the European countries such as Switzerland and New

Zealand, in Africa and Central America where individual countries cannot provide

services on their own.

One can remark that ICAO was approaching a political difficulty on the choice

of either GPS or GLONASS when the USA and the former USSR announced in April

1989 that they would offer their systems for joint use for the benefit of the aviation

community. This ensured a prime role for ICAO which should plan the political, finan

cial, legal and institutional aspects of the new CNS/ATM systems in order to provide

assurances for the international aviation community that no single state or group of states

Pelton, supra, Chapter VII, nol 2, al 410.
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• will have monopoly. 115 management under ICAO's auspices would guarantee that the

new systems service would not be cut offentirely or partially for a military emergency.

The effectiveness of the system will ultimately depend on these detailed specifications.2

As proclaimed in i15 Preamble, the Chicago Convention sought 10 guarantee that:

n••• iruernational civil aviation may be developed in a safe and orderly
manner and that iruernational air transport services may be established on
the basis of equaliry of opportuniry and operated soundly and
economically.•

In reality, this equality of opportunity is only a bright promise for most LDCs.

International air transport services, based on the principle of national sovereignty, reflect

national interests extending far beyond the limi15 of air transport economics.3 The

challenge here is to find a solution for all these obstacles and at the same time to

preserve an adequate coordination with current systems to permit service users to recover

their investments.

This writer anticipates that the new CNS/ATM systems are essential for the

international air transport industry, and will have a significant global effects, in financial

and organizational terms, never before accomplished by the international civil aviation

industry. This writer also considers that ICAO is the only international body that can

conduct the complex task of managing the implementation of the modem systems. This

does not mean that the Organization will be the actual systems operator. ICAO member

States shall have the primary task of establishing the new systems. The Organization has

been serving civil aviation satisfactorily for nearly fifty years; also, ICAO has ties with

other organizations which are dedicated to civil aviation. For this and for other reasons

related to either user concerns or to the complexity of implementing the new systems,

this writer expects ICAO to play a crucial role in the short-term and long-term periods

of implementing the new CNS/ATM systems.

• ,
Sochor, supro., General Introduction, note 13, al 26.

Ibid., al 74.

335



In the following, this writer presents his own view and his propositions trusting

this could suppon ICAO in its task, and contribute acceptable techniques for solving

CNS/ATM institutional arrangements and legal aspects in its long-tenn period's planning.

Here we will comment on the likely proposition of ICAO being the "Hub" of the new

CNS/ATM systems and the ATC and GNSS service providers liability propositions.

A. ICAO as the New CNS/ATM Systems' Hub

1. Institutional Proposai Overview

Sorne ICAO member States have recognized the fundamental need for its

leadership. Aise, the LDCs have a particular need for as~istance. The ICAO IOth Air

Navigation Conference in September 1991,4 in its recommendation no.4/S, placed

particular emphasis on the establishment of an ICAO mechanism to provide this

coordination and assistance. As the ICAO's Council President has illustrated, there are

two factors influencing the idea: one is that ICAO is designing modem organizational

boundaries; and the second is that such a mechanism will demand extra resources. With

the broad duties of the Organization it will not be able to uphold the modem mechanism

in a extensive manner.S Accordingly, other techniques must be created to satisfy the

needs of ICAO member States.

In this writer's opinion, consideration should be given to establishing a new

mechanism within ICAO, or under its auspices, in order to manage the new CNS/ATM

systems. ICAO is the only universal agency which can perform the dutYof coordinating

the implementation and creation of the new systems. This does not, however, mean that

ICAO will actually run the systems; States and their public and/or private entities and

intergovemmental organizations, where suitable, shall have the task of operdting the new

systems.

•
,

SuprtJ, General Introduction, note 17.

Kotaite, JuprtJ, Cbapter VII, note 190, at 6.
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• ICAO is considered to be a service organization which sets international standards

and operates an extensive technical assistance programme. Il also serves as a forum to

harmonise air transport policies among its contracting States.6 Accordingly, in this

writer's opinion, the institutional framework of CNS/ATM systems should be based on

the Chicago Convention. ICAO participation is essential not only to set the ground rules

but also to break new ground in global cooperation. As M. Milde' states, the Chicago

Convention has passed the test of time:

"ail the provisions of the Convention... have proved to be capable of
providing a suitable legal framework for the accomplishment ofthe main
aims and objectives of the Organizalion 10 promote generally the
development ofail aspects of international aeronautics. "

ICAO helped to establish a set of long-range radio aids to navigation (LORAN),

as weil as meteorological stations in Iceland, Greenland and the Faroe Islands for use

along transatlantic routes. These services were financed jointly by the users. There are

twenty-two countries who are party to this cooperative scheme which was developed over

the years to become the central element of safe and efficient travel over the North

Atlantic. 8 Wit~in ICAO's own institutional framework, the joint financing agreements

for air navigation services over the North Atlantic have given ICAO considerable

experience in managing services on an international scale.9 This writer supports the idea

that ICAO should be at the center of States' attempt to institute the new CNS/ATM

systems.

A global institution under ICAO's auspices will grant LDCs status to participate

in the management and control of the new CNS/ATM systems. This will be helpful to

them since they cannot afford a costly and sophisticated system on their own. Such an

approach is based on ICAO's experience of over fortY years of agreements for the

•

•
7

•
•

Sochor, supra, General Inlroduclion, noIe 13, al 56.

Milde, supra, Chapter III, note 74, al 126.

Ibid., al 23jf.

Sochor, supra, General Introduction, noIe 13, al 30jf.
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provision of ATC, communication and meteorological services on the North Atlantic, as

weil as on ICAO's role as a impartial organization with skill in the many disciplines

needed for global civil aviation industry. The participation of ICAO will give aircraft

operators the security they require regarding User Charges, which will be determined in

a sound and equitable method and to arrange for a system of collection. More

significantly, it will encourage the LDCs to join the implementation of the new

system. 10

Therefore, this writer recommends that ICAO create a new secretariat ullil or

Section to perform a Goveming Joint Support-type Committee, to be financed in the same

manner as are ICAO's costs of administering the DEN/ICE mechanism." The

establishment of such Goveming Joint Support-type Committee would be in conformily

with the Chicago Convention. 12 In fact, Chapter XV a1lows dynamic involvemenl by

the ICAO Council in the arrangement, maintaining and adminstration of airports and air

navigation faciiitiesY The ICAO Assembly Resolution no. Al-65 14 elaborates upon

Chapter XV by defining primary principles and broad policies that are in harmony with

financial and technical assistance through ICAO. This is for the additional provision of

air navigation facilities and services suitable for the safe, regular, practical and

economical operation of global services.

10 Kotaite, supra, Chapter VII, note 190, at 7.

Il Supra, Chapter II, at P. 52ff.

12 This idea a1so is supported by the view of M. Milde, supra, Chapter l, note 2, at 98; al80,
according ta ICAO's former Secretary General Y. Lambert:
"[t]he organizalion will also remain alert so thal new systems and technological improvement.l'
can he incorporaled in the SARP 's to make aviation an even safer, .l'peedier and more efficient
means oftransport. We already have thefirst glimpses ofwhal aviation will be IiIre by the 21.,t
century from the aerospace products and processes now in development: improved flight
performance and greater fuel ejJiciency, longer range and higher capacity aircraft flying at
graler speeds, technology to guide these aircraft safely along denser air routes and improved
communications and surveillance by means ofsatellites, "; see, "The Convention on International
Civil Aviation: ...The First 40 Years"[l/84]/CAO Doc. E1Pl/6000, at 4,

" Chicago Convention, supra, General Introduction, note 5, Article 71.

.. ICAO Doc., supra, Chapter III, note 110, at IV-I-4.
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ICAO's role in such approach would he similar to that under the DEN/ICE Joint

Financing Agreements as following: the Secretary General in general terms should be

responsible for supervising the service operation and inspecting it on a continuous basis;

such supervision and inspection should, inter aUa, guarantee the compliance with ICAO's

relevant SARPs. The ICAO Council should he the governing body of the joint financing

system and should act through the Goveming Joint Suppon-rype Committee. While the

DEN/ICE system is based on the provision and operation of the services by the two

States, Denmark and Iceland, the new CNS/ATM systems would be easily adjustable to

the provision of other aeronauticaJ systems and services operated by an entity other than

aState. Regardless of who actually provides and operates the facilities or services

concerned (which could be a State as the owner of satellite system, or group of States

jointly operating a satellite system, the owner of the satellite system could also be an

international organization or an ad hoc committee acting on behalf of a State or a group

of States and finally could be sorne commercial or private entities) the entire scheme

definitely will be under close international supervision. At present, it is hard to foretell

the destiny of each service provider option, but at the present stage it is important to plan

to avoid a ~ituation in which the elaboration of any provision forms of satellite aviation

service will be carried out without due concert and coordination.

To conclude, the DEN/ICE mechanism of the joint financing is the most suitable

method to create a CNS/ATM global systems network. In M. Milde's view,ts ICAO

should concentrate on the joint fmancing offered by the Convention, rather than

deliherating upon other models which may take the control of the new systems out of its

hands. Accordingly, the idea which should he based on the mechanism mentioned above

to administer and supervise the GNSS and AMSS services provided by the variety of

service providers, to this writer is the most acceptable solution. Such a proposition is in

need of an international agreement between the service provider(s) and ICAO which

could give ICAO the autonomy to enforce its SARPs and carry out its new function

satisfactorily.

Milde, supra, Chapter III, note 83, al 439.
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2. International Agreement Proposition for GNSS Service Provision

Under ICAO Auspices

An internationally accepted legal framework which is deemed necessary for the

provision of a iong-term period must be responsive to the concerns expressed by the

international community. Such a legal framework could take a form of an agreement

between service providers and ICAO on global aspects of the GNSS to guarantee the

accuracy, integrity and availability of the systems. ICAO functions should be defined

within the framework of such an agreement. In this regard the agreement should address

the following: the agreement should provide for consultations and cooperation between

States parties and service provider(s). Such consultation could be undertaken on a

regional or individual State basis. It is important to ensure that there is compatibility

between the agreement and other international instruments, inter alia, the lTU

Constitution and Convention and Outer Space Treaties. Accordingly, ICAO would be

required to coordinate its activities as a regulatory agency with the ITU, WTO and other

UN bodies dealing with the Peaceful Use of Outer Space and Ocean Area. Certification

is the authorization to legalize the provision of aviation related safety services by service

providers arnong a group of States. Civil aviation authoritics must be certain that

nav,l,gation services in their sovereign airspace are being provided in accordance with

leAO SARPs. These assurance would have to be provided by all service providers for

~~Ie basic service that comprise GNSS, and for the augmentations to enhance system

integrity and avaiiability including that needed to meet civil aviation requirements for

precision landing and airport surface operation. Compliance with these requirements must

be ensured as the legally binding connection between ICAO and the service providers

under such certification. Accordingly, the agreement should require that GNSS service

providers must obtain a certification from ICAO, and they should as weil provide the

required documentation relating to the certification authorities. '6 K. Rattray, the

16 ICAO, supra, Chapter Il, note BO, aI4G-3 .
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Rapporteur to ICAO Legal Committee,17 has stated that the certification for any GNSS

service provider should satisfy ICAO in respect of the matters contained in the ICAO

guidelines recommended by the Legal Committee. 18 In this writer's opinion,

certification should be also required from any AMSS service providers to ensure the

same compatibility concerning AMSS servicesl9 regarding public entities, with general

and specific guidelines. For safety and compatibility provisions, the certification of

avionics equipment must be considered. This strategy takes into account the fact that

States have an obligation to aviation safety service activities in their sovereign airspace.

The agreement should provide that ICAO Council would establish the criteria for

the determination of User Charges, units of measurement, various types of utilisation,

operating costs in order to ensure that these are non-discriminatory, directly related to

the services and equitably apportioned among all categories of users.

This writer's opinion in regard to the GNSS service provider(s) liability is that

the agreement should provide that liability shall be determined .on the basis of the

proposed agreement on the ATC and GNSS service providers liability propositions as

will be iIlustrated below.

In order to give integrity to the system, there should be adequate machinery for

the settlement of disputes which could arise between ICAO and service provider(s), or

between ICAO and its contracting States or between user(s) and service provider(s) in

regard to the interpretation and application of the agreement. Such disputes should be

settled by negotiations between the parties concerned or by reference to some agreed

dispute settlement procedures or should be settled by compulsory arbitration along the

lines of the Annex to the INMARSAT Convention or any other compulsory method

agreed on by the parties to the dispute.

17 /CAO C.WP/9901, 0010/02/94, al 7 (Attachmeol 1).

Il /CAO LC/29-WP/J.l, Annex 1 al 9jf.

19 Ibid, Attachmeol l, Annex l, al ISjf.
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3. TechniC2,1 Cooperation and Training Considerations

There is a great need by the LDCs for ICAO coordinated assistance in CNS/ATM

planning, cost-benefit analysis, systems specification and training. Since 1951, ICAO's

Technical Cooperation Bureau (TCB)20 has been providing ils technical assistance to the

majority of its member States in implementing ICAO's SARPs and Regional Air

Navigation Plans. Funding for such assistance has been secured from the UNDP, the

World Bank, other regional development banks, and from member States. The Statement

of the ICAO Council of March 9, 1994 on CNS/ATM Systems Implementation/

Operation, stated that:

"ICAO shall play its central role in coordinating technical cooperation
arrangements for CNS/ATM systems implementation; [b] ...ICAO shall
coordinate and monitor implementation of the CNS/ATM systems on a
global basis, in accordance with ICAO's regional air navigation plans alUi
the global coordinated CNS/ATM systems plan; and... [c] ... , ICAO shall
facilitate the provision ofassistance 10 State~ with regard to the technical,
financial, managerial, legal and co-operative aspects of
implementation. "21

This is a clear indication that ICAO should be a leader in the implementation of the new

systems. In order for the TCB to fulfi1 its assigned tasks il:

"[n]eeds assessment surveys in developing countries; [e]valuation,
preparation and demonstration of implementation options including
cost/benefit analyses; [l]egal advice and assistance; [m]aster planning and
transition planning; [slYstems planning, procurement, installation, testing,
commissioning; {p]lanning and implementation of training programmes;
[and] [m]obilization and coordination of technical co-operation from
multi/bUateral fùnding sources. "22

The LDCs are in need of training and lack of training is one of the reasons given

for the inability of LDC's to implement even the existing systems. While training is the

responsibility of each State, many States will need assistance in this area. There are two

'" The current TeB originally was called Technical Assistance Bureau (TAB).

" As cited in, ICAO CASITAFIl, Mechanism Paper no. J, May 24/26, 1994, al 1.

22 Ibid•• at 2.
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kinds of training: one which is at the technical Ievel and will depend on specific system

implementation; and the second is comprehensive training which will be required at the

managerial Ievel in order 10 address the new institutional, administrative, and economic

issues associated with the transition to the new system. lATA suggested that ICAü create

an agency with the specific task of helping LDCs with planning, trials, training and

financing. 23 In November 1994, the ICAü CounciJ in defining the ICAü policy on

CNS/ATM systems implementation, stressed the need for an ICAü Technical

Cooperation Programme and stated that:

"... , on a prioriry basis, ICAO undertake to take action 10 encourage
muItilateral and bilateral agreements and/or to secure the necessary funds
to support technical co-operation programmes.. ., and encourage States
and stakeholder to provide staffor other resources 10 support ICAO free
ofcharge... "24

The CounciJ also agreed that, to the extent possible, the TRAINAIR Programme

be used as a vehicle to address CNS/ATM training requirements raised by States and,

as a priority, to support the continuation of CNS/ATM workshops and seminars in order

to ensure a common understanding among CNS/ATM user States and also to assist

States with limited financial resources.25

However, recognizing the limited resources of the TCB, the proposed CNS/ATM

Technical Cooperation Programme will require extra budgetary resources to enable it to

perform these additional functions. It is anticipated that the major part of the contribution

for the CNS/ATM Technical Cooperation Program will come from what is requested by

the CounciJ to be established "the Technical Cooperation Funding Mechanism" as a

means of ensuring more stable financial resources for ICAü's technical cooperation

activities.26 In addition, the Technical Cooperation Programme will be in need to make

23 ICAO CASITAF/l, Mechonism Paper no. 2, May 24/26, 1994.

24 ICAO C-DEC 143/17.

23 Id.

26 ICAO C-WPII0I17, 312/95.
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use of the existing pool of resources and to attract supplementary funds from the

traditional funding sources for ICAü such as UNDP, the global or regional development

banks and international organizations and bilaterai funding sources including ICAü

member States, TRAINAIR Central Unit, which is funded as part of the ICAü regular

programme; and also the Civil Aviation Training Centres (CARCs), which provide the

majority of trained personnel operating national and regional air transport systems.

Additionally, many States have their training facilities which could be used to provide

training for the new systems to other States. This writer believes that the above training

programmes should be coordinated through ICAü to ensure that the training provided is

globally standardized and it is essential that ICAü fulfil its new tasks in the new

mechanism as the CNS/ATM Hub.

B. The ATC and GNSS Service Providers Liability Propositions

Aviation technology has progressed considerably, as have ATC services and the

equipment used by different ATC, primarily the satellite, computers, radars, and

navigational aids. The increase in air trafflc is enormous, and the process of evolution

shows that the air transport industry is an important segment of every State's economy.

Against this background, the significance of safe conduct in air trafflc becomes more

apparent.

As ATC services play an important role in aviation safety, the question of liability

of ATC becomes relevant if the ATC eommits an act which causes damage to the

aircraft, passengers or their property, and to third-parties on the surface. As this writer

illustrated earlier,27 there is a need for an ATC uniform liability strategy. However, it

will not be an easy task for ICAü to gain the support of the majority its member States.

Given the globalization and privatization trends of the world, States should appreciate

that a uniform legal system is a better compromise than heterogenous legal systems.

'ri Supra, Chapter VI, al P. 184ff.
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Even though International Outer Space Conventions are applicable to the new

CNS/ATM systems, they are not adequate enough to govern them because of their

ambiguous terminologies, e.g., the definition of damage under the Liability Convention,

the dispute settlement procedures, and the claims made under such Conventions. This

writer believes that this will cause great difficulty in the future with the global

implementation of the new CNS/ATM systems. There is a need to amend the current

International Outer Space Conventions and Treaties, at least for the long-tenn period.

Presently, no legal instrument has been yet drafted for the new system's service

providers liability. In this writer's opinion, regardless of the international instrument's

form or status, the subject matter must include at least: scope ofapplication; definitions

and interpretations; the liability system and its defences; the applicable jurisdiction;

insurance and guarantees; dispute seulement mechanism. Hence, the analysis of this

subject raises various questions which must be considered briefly in the following.

The ATC agency should be precisely defined, and the scope of application of

services under international instrument must be as broad as possible in order to include

the service for area control, approach control, aerodrome control, air traffic advisory

service, alert and information services.

The liability system, whether it is strict liability orfault liability each has its merit

depending on the claimants and defendants preference of the concerned State. The service

user States should be protected, since it will be very difficult for them to prove a failure

or malfunction on the part of the service providers. This writer favours the strict liability

system for various reasons. One being that a proof of fault does not effectively determine

guilt because the evidence for determining the exact cause of the accident in aviation

cases is difficult to obtain; also with expanding technology it becomes increasingly

difficult if not impossible for either the victim or the government to establish the exact

cause of the accident. From an economic point of view the proof of fault causes claims

to be brought into court to prove fault instead of being settled outside court; that causes

great delay and expense and may force the victim to accept settlement too easily for
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much too little; it is noticeable that there is trend in air law towards a non-fault

regime.28

Another significant point is whether Iiability should be limited or unlimited. Il

seems that States would favour Iimits on liability in private air law conventions, and it

is expected that many will rebel if this is not enclosed in an international instrument.

Great difficulty in agreeing on any Iimit is anticipated from the USA, Japan and other

developed countries which would not join any agreement based on limited liability unless

the Iimit was very high. Therefore, there is a need for the anticipated Iimit 10 be clearly

established in order to satisfy the wishes of those in favour of limited liability as weil as

those in favour of unlimited liability.

Although, this writer favours unlimited liability for the ATC and GNSS service

provider(s), he also does not reject the concept of Iimitatior. of Iiability as long as the

States have the right to provide for a "domestic supplement" analogous 10 the provision

of Article 35A of the Guatemala City Protocol of 1971 which stated that:

-{njo provision contained in this Convention shall prevent a Stute /rom
establishing and operating within its territory a system 10 supplement the
compensation payable to claimants under the Convention in respect of
deh 1·· _29al , or persona lnJury, ....

This is in order to adjust the Iimit to their specific needs beyond, and even

authorize full compensation for the damage sustained. The basic principle is for the

victim to be restored to the same status as before the damage, in other words, unlimited

liability should mean a rea\ compensation for actual damage. Il is essential to be practica\

and to demonstrate the potential legal trend that could be anticipated in the near fUtl: re

in order to have a system of Iiability that is as unified as possible.

28 Zuzak C. A., LiDbiliJy for Bnru:MS ofA~n Securily ObUgalions (LL.M. Thesis, McGiII
University, 1990) at 1ff; see also, Sasseville H., "Air Traffic Control Agencies Paul! Liability
VS Strict Liability"(1985)X AASL at 239.

29 Additional Protocol number 3 to Amend the Convention for Ille Unification of Certain Rules
Relating to International Carriage by Air, signedat Warsaw on 12 October 1929, as Amended
by the Protoco1 done at The Hague on 28 Sepli;mber 1955, signed at Guatemala City, on 8
March 1971,/CAO Doc. 9147.
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It must be clearly indicated that no dt:fence can be based on the State immunity

principle regarding the damage resulting from its operation. In other words, States must

consent to be sued by its nationals or foreigners. This writer is of the view that no

exceptions should be made in favour of service provider States. However there are

various defence against liability which must be accepted, e.g., third-party act, force

majeure and fault of the victim.

As to the jurisdiction which should be applicable, practice indicates that the

majority of States favour that suits for negligence against them, as well as wrongful acts

of omissions of their ATC, be brought before courts in their countries unless certain

States consent to foreign jurisdiction in certain instances. 30 As indicated within the

Rapporteur's report to the 29th Session of the Legal Committee any action should be

brought before any of the following courts: the court where the ATC agency is located,

the court where the damage occurred. 31 In this writer's opinion, regarding the GNSS

service providers, the action could be brought before the court of the State' s service

provider or the principal place of business, which can also apply to international entities

or any other service provider, or before the court where the damage occurred.

The guarantee concept is important for ATC as much as for GNSS service

rrovider(s) in that they must ensure payment of claims in case of damage. While aState

and its institutions or agencies provide a service, it is acceptable in practice to do so

without insurance since in most cases States are self-insurers. However, with the current

participation of private enterprise they must carry insurance to coyer there business

operation. Therefore, this writer strongly believes that it must be clear that private

service providers must obtain sufficient insurance. That guarantee or insurance is very

important for the service providers in order to support them in continuing their services,

and for the creditors' confidence that they will be compensated.

The types of injury included in damages that may arise as a result of wrongful

acts or equipment failures must be indicated clearly. With respect to GNSS, this writer's

30 Dahal, supra, Cbapler VI, noIe 102, al 17.

li /CAO LCI29-WPI7.J. al 17.
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opinion is that it must be clear that the definition of damage includes direct and indirect

damage, damage which may be caused by electronic interference, or damage caused by

transmission failure which could be considered as damage by distortion or the preclusion

of transmission which carries valuable information that has economic value.

With regard to a dispute settlement mechanism: the CUITent dispute settlell1ent

mechanisms either in the Chicago Convention or in the space law conventions are not

adequate mechanisll1s as illustrated earlier in Chapter VI. However, the rapporteur to the

29th Legal Committee proposes that the rules in Articles 84 to 88 of the Chicago

Convention should apply and suggests to introduce them into a draft convention, which

would be aligned on the Chicago system.32 In the Argentine prelill1inary draft on the

liability of ATC agencies33 in its Articles 35, 36 illustrates that in any disagreell1ent

between two or more contracting States the dispute should be settled by direct negotiation

and under Articles 84 to 88 of the Chicago Convention; if there is no agreement, the

parties should submit their difference to a Court of Arbitration.

However this writer's opinion is that there is a need for more binding techniques

and a general forum is favoured, as weil as a set of legal procedures for dispute

settIement of within the GNSS system. Such disputes should be settled by negotiations

between the parties concemed or by reference to some agreed dispute settlement

procedures or should be settled by compulsory arbitration along the lines of the Annex

to the INMARSAT Convention or any other compulsory method agreed on by the parties

to the dispute.

AIl the above-mentioned points which have been raised regarding the GNSS

service providers and ATC liability, also apply to satellite communication system

liability, as illustrated earlier in Chapter VI, in order to protect service users in safety

communication; a liability system based on fault would not be adequate. Accordingly,

there should be strict and unlimited liability. Wi'h regard to non-safety communication,

32 /CAO LC/29-WP7-3. 13/3/94 at 18.

" Ibid., al 19.
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liability based on fault would be justified. However, in other views this will give too

much protection to the service provider(s).

Concluding Remarks

ICAü is the most appropriate organization and has the capability to establish

uniform regulation for the CNS/ATM systems. In this writer's opinion, apart from its

regulatory and rule-making fUilction for international standards, ICAü must play a key

role in the transition period and the long-term period of the new CNS/ATM systems

implementation on the basis of its competence in institutional arrangements. The

institutional framework of the new systems for the long-term period should be ftrmly

based on Chapter XV of the Chicago Convention. lt is anticipated that the use of a

mechanism within ICAü, on the basis of the DEN/ICE as illustrated earlier, to act on

behalf of its contracting States wouid be the most acceptable mechanism for the majority

of its member States.

Without an effective unification of law relating to ATC and CNS/ATM systems

liability the long-term period would be chaotic and disruptive in terms of conflicts of law

and jurisdiction. Settlement of daims would become unpredictable both for the civil

aviation industry, CNS/ATM service providers and for passengers. Therefore, in tiâs

writer's opinion it is essential, at least for the long-term period, to have a unified

instrument not only for ATC liability but also for GNSS service provider(s).

Both the legal and the commercial environments in which CNS/ATM systems'

transponder contracts are going to be negotiated are subject to continuous change.

Contractual issues and solutions can be expected to folIow a corresponding pattern of

change, this writer recommends to ICAü to develop a model text for the international

agreement for GNSS service provision under its auspices, also to draft the basic structure

of the model contract or agreement at the national level between the user States and the

service provider(s) .

349



•

•

Final Remarks

CUITent aircraft operations are so diverse and complex that protection must be

provided against the possibility of a total system breakdown due to human error or failure

of one system componen!. Fatalities, despite improving safety records, pose a signiflcant

hazard to the entire aviation industry unless the CNS/ATM mechanism is in place as soon

as possible.

Yet the air traffle rate cf increase will vary among regions of the world, with

entire regions expected to continue increasing in air !rafflc demand into the next century .

The CNS/ATM implementation as pointed out through this thesis will be a complicated,

multifaceted and gradual process. Implementation of the ICAü CNS/ATM systems

should be achieved in a coordinated way, compatible with regional demand. Accordingly,

ICAO has asked the regions to generate plans for CNS/ATM implementation in

conformity with the global scheme.

Furthermore, the standardization of the CNS/ATM systems is essential, and

certainly will reduce costs for the user(s) or service provider(s). Il will also decrease the

time needed by the aviation industry to attain such systems. The organizational

arrangements for CNS/ATM systems must be capable to tolerate the fact that various

elements such as space segment, airborne facilities, earth stations and ATC facilities, will

be furnished by various suppliers. This means that they must allow for competition

among providers while meeting ICAO SARPs shaped by the FANS CommiUee Guiding

Principle and Guidelines, and the requirements of national air traffic service authorities.

The new systems' implementation must be carefully monitored and coordinated.

Advice and aid should be given to those responsible for implementation, the national

authorities, so as to guarantee a well-timed, cast-effective and efficient transition to the

new systems. Some States may have the ability to have their own system, but a

haphazard strategy of implementation will not achieve the system's vast advantages.

Rather it would splinter the global plan, add to implementation costs, and may threaten

350



•

•

safety. ATM is more conducive to cooperation than to competition. Certainly, the civil

aviation cornmunity has a definite stake in a globally coordinated strategy.

When it cornes to implementation at the nationallevel it is the States and their air

traffic service providers who will have to carry out their own economic cost/benefit

analysis. There will certainly be variations at the level of tangible and intangible

advantages from one State to another. For LDCs CNS/ATM may furnish the chance to

leapfrog into new systems technology; that is, to abandon current and future equipment

and go directly to new CNS/ATM systems in their airspace management. For other

States there will be elements such as the amortization of current equipment which will

be deemed critical and which will affect the timing of financial outlay on new systems.

But above all, it must be kept in mind that the new systems' financing is an international

matter and is the result of a complex transaction. Nonetheless, evolution between States

or regions should not lead to incompatibility among factors of the universal system, and

the key to this will be global harmony.

The new systems' achievement on the shon-term period should be gradual and

limited to States which desire to have the service. The express COnsent by States, in the

form of bilateral agreements or by any other form, will be required for their participation

and the related assumption of duties with respect to the installation, operation and

financial aspects of the new systems.

The institutional framework for the new aeronautical CNS/ATM systems for the

[ong-term period should be based on the Chicago Convention. The general framework

of the DEN/ICE agreement could serve as a good example from the financial and the

institutional point of view as illustrated earlier.

The CNS/ATM technology demands global cooperation if it is to fulfil its

potential for cost-saving, improved safety and economic benefit to individual States.

ICAO faces a major leadership task in adapting its management and planning processes

to cope with the reaiity of a completely new approach to the provision of the industry's

CNS/ATM systems. Due to high costs, highly specialized technologies, and to the nature

of satellite services, cooperative ventures on a regional or global basis are the most ef

ficient and equitable meL'1od of utilizing satellite systems.
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The CNSIATM systems as 3ubject to the application of various distinctive legal

regimes. While the rules of air law acknowledging the sovereignty of the State over ils

airspace regulate aircraft navigation, the legal principles and codified mies of space law

endorsing the freedom of navigation in the outer space apply to the activities utilizing

outer space. As mentioned through this thesis the new systems are in conformity with the

basic principles of outer space law, and are subject to the liability regime established by

Outer Space Treaties and the Liability Convention. They are also in conformity with tr~

law of telecommunications and public air law.

However, the introduction of satellite services and private service providers in the

commercial aviation industry will demand further development in the regulation

governing its activities. Liability is a significant legal issue affecting the operation of the

new systems. Service providers' liability is governed by internationallaw. The liability

convention, with OST Article VII, establishes a legal regime under which the contracting

States are liable for personal injury caused by governmental entities. However, system

failure or malfunctions, delay, and other indirect damages are not expressly included

under the definition of damage covered by the liability convention. Also, international

governmental organizations may be able to avoid liability under the liability convention,

although such action would shift any burden of liability on to its member States.

Furthermore, nationallaw may also govern claims against private service providers, and

claims against the launching State. This is subject to the government agreement waiving

ils immunity prior to such claims, and must be done through diplomatic channels. Here,

one can question whether it is possible and desirable to include the new CNSIATM

service providers' liability within one legal regime.

The CNSIATM beginning requires a pooling of intellectual and material

resources, and hence regional and global cooperation. Moreover, the nature of the

problems which are facing the new systems cannot be solved by science and technology

alone.

The political will and proper political action to taclde the problems with joint

efforts are at least as essential as the economic, institutional, and legal aspects of

introducing the satcllite to the aviation industry. The efficiellcy of the present CNS
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systems is an essential factor as it has to consider application, and oyerating costs, and

also th,~ capability to meet the needs of aircraft operators. It is obvious that the changing

environment worldwide has produced many challenges for the management of

international civil aviation. Although the new environment contains substantial risks, it

also presents enormous opportunities in the current movement towards using satellite for

civil aviation purposes. The achievement of the new systems certainly will be to the

advantage of the civil aviation operators, and will benefit the general public as users

which are looking for secure and reliable air transport in the swift and dependable

movement of passengers and freight.

For the legal scholars and ihe law-makers the introduction of the satellite-based

CNSIATM systems represents a major challenge to define a global regulatory regime;

it also represents a dramatically new example of the mutual interaction between "air

law", "space law" and "telecommunications law". It has been a gratifying task for this

writer to attempt to find sorne legal solutions for these new problems.
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