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ABSTRACT

Signalling the beginning ofa new era to international civil aviation, the concept of

the CNSIATM systems came into being as the result ofjoint efforts of the international

community, under the aegis of ICAO, in search for a solution to the limitations of the

ground-based air navigation systems, which would otherwise inhibit further development

ofair transport on a global scale. Employing digital and satellite technologies in support

ofa seamIess air traffic management system, it will bring improvements upon the present

levels of safety, efficiency and accuracy, as weil as increased capacity and economic

benefits.

As the international community moves Corward with the implementation of the

systems, its legal implications, institutional ftamework and financing mechanisms

represent a great challenge to States. Particularly, it is its core element, the global

navigation satellite syste~ which promises to be the focus of attention in the new

millennium. In a scenario where sovereign States have traditionally been responsible for

the provision of air navigation services in their territory, the new satellite-based system

suddenly appears ta defy the working arder, as new practices regarding ownership and

control seem to contront the established principle of sovereignty. Precisely, the ooly

satellite navigation systems currently in existence, namely the United States' GPS and the

Russian Federation's GLONASS, are under the exclusive control ofthe individual States.

Having been otTered free of charge to the international community, Many concems have

been raised by States with respect to the availability, continuity and reüability of the

services, as weil as to the allocation ofIiability in case ofdamage.

An analysis of the existing legal tools hereby confirms the need for the

development of an appropriate legal framework for the GNSS. In considering the

fundamental principles to be contained therein, this thesis examines the adequacy of an

international convention as the long-term means to provide for the legal guarantees wbich

will inspire world-wide confidence in the integrity of the system. Finally~ il provides

detailed examination of the relevant legal issues~ such as liability, certification,

• administration, tinancing and cost recovery, as wen as future operating structures.
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RÉsUMÉ

Marquant le début d'une nouvelle ère pour l'aviation civile internationale, le

concept des systèmes CNS/ATM a été le fruit d'efforts concertés déployés par la

communauté internationale, sous l'égide de l'DACI, afin de trouver une solution aux

limites des systèmes au-sol de navigation aérienne. Sans ces nouveaux systèmes, le

développement du transport aérien au niveau mondial aurait été entravé. L'emploi de

technologies digitales et satellitwres permettra un système de la gestion du traffic aérien

homogène et sans interruption et apportera amélioration aux niveaux actuels de la

sécurité opérationelle, de l'efficacité et de la précision, ainsi que une plus grande capacité

et des avantages économiques.

À mesure que la communauté internationale progresse sur le chemin de la mise en

oeuvre de ces systèmes, leurs implications juridiques, leur cadre institutionnel, ainsi que

leurs mécanismes de financement représentent un grand défi pour les États. Et c'est en

particulier rélement principal du système, à savoir le système mondial de navigation par

satellite, que retiendra toute l'attention durant le nouveau millénaire. Dans un contexte

ordinaire, où les États souverains étaient tenus responsables de la fourniture de services

de navigation aérienne dans leur territoire, le nouveau système satellitaire vient

soudainement défier l'ordre naturelle des choses. Les nouvelles pratiques concernant la

possession et le contrôle semblent se heurter au principe établi de la souveraineté.

Précisernent, les seuls systèmes de navigation satellitaires courants, le système des États

Unis, connu sous le nom de GPS, et celui de la Fedération de Russie, intitulé GLONASS,

sont sous le contrôle exclusif des ces États. Gratuitemem offerts à la communauté

internationale, plusieurs préoccupations ont été soulevées par les États en ce qui concerne

la disponibilité de ces services, leur continuité et leur intégrité, ainsi que l'attribuition de

la responsabilité en cas de dommages.

Une analyse des outils juridiques actuels confirme la necessité de développer un

cadre legal approprié pour le GNSS. En examinant les principes fondamentaux qui y sont

rattachés, cette thèse se penche sur la convenance d'une convention internationale comme
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un moyen à long terme qui octroiera des garanties juridiques lesquelles donneront la

communauté internationale confiance en l'integrité du système. Finalement, cette thèse

offie un examen detaillé des questions juridiques pertinentes, telles que la responsabilité,

la certification, l'administration, le fmancement et le recouvrement des coûts, ainsi que

les structures opérationnelles dans le futur.
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INTRODUCTION

Many innovative ideas have been put forward for consideration throughout the

years concerning the fundamental features in the development of international air

transport policies and the planning ofaviation infrastructure. Y~ their particularities and

technicalities have long proven not to be guarded against inevitable changes in the

aviation environment and the world economy. 1 An assessment of the means whereby

they are defined must take into account severa! factors, economic influences, and

particularly, future trends in aircraft movemeots, passenger and freight traffic flows2
.

In this regard, there cao be 00 doubt that there is a strong correlation between

economic developmene and air traffic growth4
. On the one hand, civil aviation plays a

catalytic role in the development of the world economy. Besides facilitating local and

global communities in terms of leisure and business travel as weLI as transportation of

goods, it a1so indireetly stimulates economic activities through its end users. A clear

example of that might be the undertaking by airline passengers of pre-travel and post-

1 For an in-deplh analysis of the reguJatory resplnscs to the cbanging air transport worlcl see [CAO.
Report ofthe World-wide Air Transpon Conjérence on International Air Transport Regulation: Present
and Future. [CAO Doc. 9644 (1994). See general1y rATA. Reinventing the Air Transport Industry - il
~'ision ofthe Future. Report ofthe Eight L47:4 Engh-Level Aviation Symposium (1995) [hereinafter /A TA
Symposium). See especially K. Rattray. "1be Changing Regulatory EnvironmenL Wbat Kind of World
~ill the Airlines be Flying In'r inL41:4 Symposium, ibid, 22 3122-31.
- See [CAO. Global Air Navigation Plan for CNSlAT},;[ Systems. version 1(Montreal: [CAO. 1998) vol. 2
at pam. 3.1.1.1 [bereinafter Global Plan).
3 World gross domestic produa (GDP) grew approximately 1.8 per cent in 1998, having amoWlIed to 2.3
per cent for the industrialized coUDlries and 2.8 per cent for the deveJoping ODeS. The AsiaIPclcific regio~

while e.~encing a substantial sIowdown of ils GDP~ was cbaracterized by significant di.trerences
between countries. severa! baving sufTered from miId to sharp economic reœssioDS. African economies
remained stable with an average GDP increase of3.6 perœn~ the Middle East wim a 3.3 pee œn1 growtb,
Nonh America al 3.5 per cent and Latin America e:dllbited a much slower GDP al 2.5 per cent Europe
e.xperienced both the recovery of Eastern and Centtal regions and the impact of the reœssion in the
Russian Federation. achieving a 2.1 GDP growth on average. See rCAO, Annual Report afthe Council­
1998. rCAO Doc. 9732 (1998) al 1[hereinafter 1998 Cauna/Reportl•
.. "Despite an economic slowdown in Asia tbat proved troublesome for many airlines, the worldwide air
transport induslry showed continued growth fast year ._. however, far more modest man in reœm years.
The total domestic and international air trame carried by the airIiDes of the 185 contraeting States of{CAO
is estimatedal about 349 billion tonne-kilomettes perfo~ an increase ofjust. ovec 1per cent over 1997.
AirIines carried about 1,462 million passengers in 1998, up!rom 1,457 million passengers in the preœding
year, andas in 1997 about sorne 26 million tonnes offreighL79 ICAO Secretariat,. "Annual Review ofCivil
Aviation-I998" (1999) 54: 6 [CAOJ. 4at8 [hereinafterAnnualReview).
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travel purcbases of other goods and services, or related expenditures of the freight

forwarding business. In addition thereto, airports, commercial airlines and general

aviation aetivities depend on a wide range of inputs from other sources and industries,

such as fue~ ail and delanti-icing fluid suppliers, airframe and engine, avionics and

communication equipment manufaeturing, maintenance and repair, air navigation

services, travel agents, ground-handling services, computer reservation systems, in-flight

catering and passenger/cargo facilitatio~ among others. Suffice it here to say that the

direct economic contribution of the civil aviation sector world-wide is estimated at USS

338 billio~ constituted of its value added share, and providing at least 4.1 million jobs,

1.8 million of which with the airlines, about 1.2 million with the aerospace

manufacturing industry and at least 1.1 million as direct airport employment.S

On the other han~ the pattern of air traffic growth is but a clear reflection of

economic conditions experienced over a detinite periode International trade

developments6 with the widespread adoption of liberalization policies have clearly

influenced the air transport industry and have had a direct and positive impact on a

steadily growing demand for air freight and business travel. The demand for air

passenger transportation is primarily determined by incorne levels and demographics,

and the cost of air trave~ being partially influenced by the demand for international

tourism7. Economic cycles, inflatio~ fluctuations in exchange rates and jet fuel prices

affect international travel markets and hence the related demand8 and subsequent

distnèution of traffic tlows as weil as airline yield levels.9 Finally, traffic growth will

S See [CAO. World~wide CNS/A~[ Systems Implementation Conference (Rio de Janeiro. 11~lS May 1998)
[hereinafter WWIIMP)....lmpact of Civil Avianon on States' Economies'\ ICAO WW/IMP..WPI19 (20
Match 1998) al IfI
6 "'Wodd trade volume in goods and services is estimated to have grown al about 4 per cent in 1998..
compared to almost 10 per cenl growth in reœnt years. This developmenl reflects the impIct ofa wealding
economic performance in many countries,. atrecting their ability to impon mercbandise. and the volatility
ofhighly expon-oriemed economics.~ 1998 Coundl Report. supra note 3 al l.
7 According to preliminary results of the World Tourism Organizatio, in 1998 some 625 million tourisls
ttavelled to Coreign coUDlries,. baving spentabout USSUS billion. See 1998 Cound/Repo~ ibid
8 Traffic demand may be affected by numerous factors, such as: i) priee; il) frequency; ÜI) route structure;
iv) type of airaaft; v) season; vi) state of the eœnomies of eac:h involved Stale and vil) the security
situation in the destination State. See ICAO't }Janual of the Regulation ofInternational Air Transport.
[CAO Doc. 9626 (1996) c.4.3 alS [hereinafter.t\-fanual ofRegulation1.
9 See ICAO~ "The World ofCIVil Aviation. 1997 -1000". ICAO Circ. 273 - AT/1I3 al 3-8. For globll
trends for airJines and an oudook 10 the year 2000. sec ibid.. part 2. al 73-85 [hereinafter World ofCivil
Aviation}.
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vary by geographie region10 depending on the influence of specifie local or regional

factors.11

As regards aircraft movements, the rapid growth registered in the past decade has

not ooly increased concems over airport, groundside and airspace congestion, but aise

continuously affected operations and put pressure on the already hard-pressed airport12

and air traffic control facilities. 13 As passenger demand increases, air carriers have

responded either by scheduling extra flights, by using Iarger aircrafts, or by managing

higher load faetors14
• The air services provided in arder to meet such a higher leveI of

demand result trom a number of decisions concerning network structure, aircraft type

and service frequeney, overall largely dependent on the availability of traffic rights,

consumer preferences and trade-offs between priee and service quality. lS

Furthermore, the trend towards globalization and liberalization in international

marketsl6 has created important competitive strategies, such as co-operative commercial

arrangements among air carriers, alliances, Mergers and take-overs, airline consolidation

at national levels, low price, trequency and non-stop scheduled-flights, resulting in an

increased number of aircraft movements. As a counterpoise, however, it is assumed that

10 "00 a regional basis. some 36 per cent of the total uaffic volume (passengerslfreightlmail) was camed
by Nonh American airlines. European airlines carried 28 per cent. AsialPacific airlines 26 per cenL Latin
American and the CanDbean airlines 3 per cent and African airlines 2 per cent."' 1998 COUReil Repon.
supra noIe 3 at 2.
It See JVorld a/CivilAviation. supra note 9 at 85. For funher information on regional perspectives. trends
and forecasu. see ibid. pan 3 at 91-123.
1:: "In 1998. the 2S Iargest airpons in the world bandled some 992 million piSSe11ger5. according to
preliminary estimates. During the same period, the airpons concerned (17 of which are located in Nonh
America. 5 in Europe and 3 in Asia) aIso bandled some Il million commercial air ttanspon movements."'
1998 Council Report. supra note 3 at 3. This represents about 32 per cent orthe wodd total of scheduIed
and non-scheduled pweDgers or an average of 109,000 passengers every twenty-four hours as weil as an
average annual increase of aircraft movemems of 3.3 per cent ovec the 1989-98 period. As regards
international air traffic. these airpons bandled some 498 million passen~ which aœounts for about 49
~r cent ofthe worId lotal. sec AnnuaI Revïew. supra note 4 al 10.
3 See 1998 Council Report't supra note 3 al 9.

14 "Load factor is the perœntage of avaiIable capadty lhat is aetual1y sold and used by revenue
passengerslfiei~ which cau be applied ta an airaafl a route or a settorand expressed for a single sector
as. for e.umpI~ passengerlseats or for multiple sector joumeys (taking ioto aœount disIance) as, for
e.umpl~ pl55engeriseatIkiIomettes."9 J.\tlanual ofRegulario14 SI/pra note 8 at 2•
15 See Global Plan't supra note 2 at pua. 3.1.1.5.
16 See generally L4TA Symposium, supra note 1.
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the aviation world will witness an increase in the average aircraft size11
, what might

eventually reduce or reverse the pressures to increase frequeney at its expense.18

The measure of aircraft movements is given in terms of the number of aïrcraft­

kilometres flown or the number of aircraft departures trom airports. As such, these

measure criteria are extremely relevant for determining the demand for air traffie control

facilities, airport planning and other aviation infrastructure. According to recent

forecasts, an increase of about 55 per cent and 28 per cent in aircraft-kilometres and

aircraft departures respectively is expected between 1995 and 2005. 19 The probabilities

are high that it will result in a most serious congestion of airport and airspace alike, an

increase in traffic delay and fuel waste and, consequently, in the costs to international

civil aviatio~ compromising the safety of flight. Thus, it is imperious that airpon

services and infrastructure as weil as air traffic control keep pace with the magnitude of

the anticipated demand.20

[n this context, having realised the need to transfonn their raie in the air transport

chain, airpons, on the one band, have been reinventing and positioning themselves as

centres for economic development, and increasingly, as gateways to growth for their

communities and countries. This transfonnation has expanded beyond their boundaries ta

encompass surface transport modes, such as high speed rail connections and raad

transport terminais, and economic diversification. The demand for the already familiar

sites of hotels, industrial parks, business and shopping centres is rising. Likewise, the

major socio-economic benefits of airports are being recognised. With a view to eatering

for the predicted growth and for new aircraft types, the need for planning and providing

for airport capacity expansion (slots, gates and terminal capacity) has been duly

acknowledged.21 Moreover, in the words of Jack F. Moffatt, former Chairman, Airports

17 For more detaiIs on the new large airaaftproj~ see UtTA S"vmposium., ibid. 5e5S. 8 al 125ft:
18 Sec Global Plan.. supra note ~ voL II al para. 3.1.1.9.
19 See ibid. vol. II al pua 3.1.4.4.
:0 See Global Plan. supra note 2 al pua 3.1.4.4.
:::1 See J.F. MotTatt. "'The Airport ofthe Future"~ in lATA Symposium., supra note 1., 102 at 102.,103
[hereinafter MotTattl.
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Council International (AC!) "airport and airspace capacities are intimately linked and

should in faet be treated as a single integrated system.n22

On the other band, as far as airspace capacity is concem~ an analysis of the

existing terrestrial-based systems' technology and procedures supporting civil aviation

came to expose their shortcomings23 as regards the capacity to deal with the expeeted air

traffic demand and the future requirements orthe civil aviation community. Recognizing

the challenge represented by the more than ever evident need for global consistency in

the provision ofair traffic services and for the overcoming ofthe limitations which would

otherwise inhibit further development ofair navigation on a global scale,24 the Council of

the lntemational Civil Aviation Organization2S established in 1983 the Special

Committee on Future Air Navigation Systems (FANS). [t was tasked with studyjng

technica~ operational, institutional and economic issues, identifying and assessing new

concepts and technologies, including satellite technology26, and making

recommendations for a long-term projection for the coordinated evolutionary

development ofair navigation over a period ofthe arder oftwenty.tive years.17

:: Moffatl ibid al 104.
~ See Coopter 1. SCction IL below~ for more information on the limitations ofthe currenl svstems.
:.. See V.P. GaJolti Ir.• The Future Air Navigation System (FANS) (A1dershot: Avebury, 1997) al ~
[!1ereinafter GaIottiJ.
:s Hereinafter referred to as the "'Council". Likewise the International Civil Aviation Organization shall be
referred to as "ICAo". ICAO was established as a permanent organization on 4 April 1947, as an inlegral
pan of the Chicago Convention.. ft became a constituent of the United Nations Organization and one of ilS
speciaIized agences OD 1 October 1947. The Assembly, wbich meets once every three y~ is the
sovereign body of lCAO; the Council, ils goveming body, is re5pODSI"bIe to the Assembly, and cunœdy
composed of thirty-tbree conuaeting States. For more information on ICAO, see ICAO, Alemoranclum on
fC40. The Story ofthe Intemational Gvil Aviation Organizalion. lSrh ed. (Montreal: ICAO, 1994); For
details on ils aims and objectives. see infra noie 40.
=cs In 1968. following the observations made by the ICAO Communications Divisional Meeting of 1966, the
Air Navigation Commission set up a panel ofe.~ to study the applications ofspaœ teehnology relating
to aviation CASTRA Panel)~ wbich a1ready identified a potential for global coverage in the system il
envisaged. In response to the recommendations of the Seventh Air Navigation Conference. the AEROSAT
programme for the launch ofan experimeJUal satellite for aeroDautical purposes was jointly establisheà by
the U.S. Federal Aviation Admjnisuation (hereinafter FAA) and the European Spaœ Research
Organization (ESRO)~ baving broken op in lm for Iack of tinancial suppon. An Aviation Review
Comminee was formed by the AEROSAT Council one year laIerand directIy addressed and recommended
ICAO to carry on ils wott on the characterislics ora future CNS system. See BD.K Henaku, The Law on
Global Air Navigation by Satellite: A Legal Ana/ysis of the eNS/AnI System (AST, (998) al ()6.70
[hereinafter Henakul. See aIso W. Guldimann & S. Kaiser, Future Air lVovigalion Systems: Legal and
Institutional Aspects (Dordrecht: Maninus Nijho1f Publish~ 1993) al 148 [hereinafter GuidimaDn &
Kaiserl.
Z7 See ICAO, CounciI ... 110lh Sess., [CAO Doc. 9527- C1I078 C-Min 110 and C-Min 110/9 (1983).
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Having concluded that taking full advantage of existing and foreseen satellite

technology would be the key to safe, efficient and orderly evolution in air transport

world-wide, a visionary concept which later came to be known as the Communication,

Navigation, Surveillance!Air Traffic Management or CNS/ATM Systems was

developed28
• The CNS systems were planned to employ "digital technologies, including

satellite systems together with various levels of automation, applied in support of a

seamless global air traffic management system.»29 This concept was later endorsed by the

Tenth Air Navigation Conference in its Recommendation 9/eo, thus signalling the

beginning of a new era to international civil aviation and paving the way for its early

implementation. "The result of the conference encapsulated a set of universally-agreed

recommendations covering the full speetrum of CNS/ATM activities, that continue to

offer guidance and direction to the international civil aviation community as they plan

and implement the technical and operational aspects ofthe CNS/ATM systems."ll

lndeed<t the systems were introduced with a strategic vision, namely"[t]o foster

implementation of a seamless, global air traffic management system that will enable

aircraft to meet their planned times of departure and arrivai and adhere to their preferred

tlight profiles with minimum constraints and without compromising agreed levels of

safety"32

Its well-defined mission in coping with the world-wide growth in air traffic

demand includes: i) improvements upon the present levels of safety and regularity, and

upon the over-all efficiency of airspace and airport operations, leading to increased

:s See [CAO.. Report ofthe Fourth J.'vfeeling ofthe Special Commiaee on Future Air Navigation Systems
(FANS). [CAO Doc. 9524 .. FANS!4 (2-20 May [988)~ Recommendation 211 al 2·15 [hereinafterFANS/41.
See aIso Galotti supra note 24 al 4-5.
::9 Global Plan. supra noie ~Operationaf Concept andGeneral Planning Principfes~ vol 1. al i.
30 See [CAO,. Report ofthe TenIh Air Navigation Conference. [CAO Doc. 9583 .. AN-eONFIlO (5-20
September 1991),. Recommendation 9/l at9·J [bereinafter AN-eONF/lO Reponl.
31 Global Plan,. supra note ~ vol. 1at 1.1.9.
32 [CAO.. Global Air Navigation Plan jôr eNS/ATM Systems Executive Summary [hereinafter Executive
Summaryl·
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capacity; ii) increase in the availability of preferred tlight schedules and profiles; and üi)

minimization ofdiffering equipment requirements.33

Notwithstanding the overall benefitsJ4 expected to be brought about by the

CNS/ATM systems, the very nature oftheir technology is responsible for a major change

in the way States will be required to develop and implement air traffic systems in their

territories. ln a scenario where 50vereign States have traditionally been responsible for

the procurement, certificatio~ operation and maintenance of their own air navigation

systems in accordance with ICAO's Standards and Recommended Praetices (SARPs),

and air navigation plans, the new satellite-based systems caU for a completely new

approach on ownership and control in their provision and operation. Particularly, of

utmost necessity becomes the interoperability between its elements, which must he

ensured 50 that the goal of a seamless, global navigation and air traftic management can

he achieved.3s

[n this regard, the necessity ofa smooth transition which should be monitored and

coordinated by ICAO has been acknowledged 50 as to guarantee the global planning,

hannonization and implementation of the new systems. Based on the above

considerations and following a recommendationJ6 of the FANS Committee in its last

report, the [CAO Counci~ in July 1989, established the Special Committee for the

Monitoring and Co-ordination of Development and Transition Planning for the Future

Air Navigation Systems (FANS Phase II) with the following terms of reference:

L To identify ancl maIœ recommendations for the acœpIabIe
institutiooal arrangements, including fimdin& ownership and
management issues for the global1ùture air navigation~

2. To develop a global C(M)rdinated p~ with appropriale
guidelines for transition, including the neœssuy
recommendations to ensure the progressive and orderly
impiemenJaliOll of the rCAO gI~ future air navigation
system in a timely and cost-beneficial manner.

33 Seeibid.
34 For an analysis ofthe expected benefi1s of the CNS/ATM systems. see Cluqer l~ Section Il befow.
3S See Galo~ supra note 24 al 6.
36 See FANS/4, supra note 28, Recom.mendalion 5/4 al 5-6.



• 3. To monitor the naIUre and direction of research and
development programm~ trials and demonstrations in CNS
and ATM 50 as to ensure their CCM)rdinated integration and
barmonization.n

8

•

Besides completing its predominant task in regard to the prospective technical

architecture of the future CNS system in great richness of detail and flexibility of

aIternatives~ vaIuable principles for its institutional layout were also developed by the

FANS (phase ll) Committee,38 being widely accepted today that its work, together with

that of the previous FANS~ will determine the shape of international civil aviation weIl

into the next century.39

In contlnulng to fulfil its mandate under Article 44 of the Convention on

International Civil Aviation40
, [CAO set about to discuss and develop the principles and

techniques necessary for international standardization. Such techniques have mostly been

defined, as has signiticantly progressed the development of material necessary for the

planning, implementation and operation of the CNS/ATM systems·H. "Today, SARPs,

Procedures for Air Navigation Services (PANS) and guidance material on ail defined

3~ [CAO. Report of lhe Fourth ~~leeting of the Committee jôr the l'v[onitoring and Co-ordination of
Devefopment and Transition Planning fOr the Future Air Navigation System (FANS PHASE l/). [CAO
Doc. 9623 • FANS (II}I4 (lS September-l October (993) al I..l[hereinafter FANS (/l)14 Reportl.
JI sec GuIdimann &. Kaiser supra note 26 at1~9.
39 See GalottL supra note 24 al 8.
40 Convention on International Civil Aviation~ 7 Deœmber 1944.. ICAO Doc. 7300/6~ UN Doc. IS
U.N.T.S.29S. an. .w (entered into force 4 April 1947) [hereinafter Chicago ConventionI. Article .w states
that '1he aims and objectives of the Organization are tG deveIop the IXinciples and techniques of
international air navigation and to foster the planning and development of intemalional air transport 50 as
to: a) ensure the safe and orderly growth of inlemational civil aviation througbout the worfel; ... c)
encourage the deveJopment ofairways, airpons anclair navigation facilities.•.; h) IXOmote safety of Oight in
international air navigation.....
·n To take one exampl~ as a foUow-up to the wode of the FANSCo~ a task force [hereinafter
CASITAFf was established to advise the Council "'on how rCAO [could) best assist States in the timely and
cost<ffective implementation of the CNSIATM systems...... See ICAO~ Report ofthe Fint l'Jeering ofthe
Communications. Navigation and Surveillance/Air Traffic l"[anagement (CNSIATkl) Systems
Implementation Task Force, CASITAF/I (24-26 May 1994); ICAO~ Report of the Second ).~leeting~

CASlTAFI2 [20-22 September 19941. Another reœnt example might be the meetings of the
ALLPIRGIAdvisory Group which dealt wilh inter-regional co-ordination and bannoDization mechanism,
including the role and sœpe ofPIRGS,. facilities and services impIementation databases and documen~ the
year 2K probl~ the Worfd Radio Communication Conferen~ among others. See [CAO,. Council, Report
ofthe Second ll/leeling olthe AUPIRGlAdvisory Group. PRES AK/594 [11 Match 1998]. See afso ICAOte

Air Navigation Services Economics Panel" Report on Finanda/ and Re/aled Organizational and
).~lanageria/ A.spects ofGlobal Navigation Sare/lite System Provision and Operationte {CAO Doc. 9660
(May 1996).



•

•

9

elements and aspects of [the] systems are largely in place. Development of ICAO

provisions will continue in line with identified requirements.,142 For example, a new set of

GNSS...related SARPS and guidance materia! bas been developed by the Global

Navigation Satellite System Panel43 for inclusion in Annex 10#.

The systems, which are bath technologically feasible and economically viable,4s

are DOW in the process of gradual implementation at global, regional and national levels

according to ICAO's Global Plan46
• Regional planning and implementation groups are

responsible for the integration and harmonization of CNSIATM plans of their various

regions, while ICAO will carry out interregionaI co""Ûrdination to ensure global

compatibility of the systems.47

The emerging technologies will suppon a variety of systems designs
and implementation options. The challenge for the planner and designer
is to develop an adequate understanding of the costs. benefits and
operational suitability of these alternatives while considering the legal
organizational and financial aspects~ and to orchestrale a co-ordinated
programme of ATM împrovements thal takes into account user needs.
their willingness to upgrade their caplbilities to achieve operational
benefits and also to pay for the changes required br ATM services
providers..œ

.s2 Global Plan. supra note 2. vol. 1at i-l.l.
,$3 See ICAO. ThirdAt/eetingofthe Global Navigation Satellite System Panel. GNSSPI3 (12-23 April 1999)
[hereinafter GNSSPI3(. "'[CAO bals) made significant progress in the development of ... SARPs in data
linIe. the aeronautical telecommunicaùons networlt (ArN) and aeronautical mobile satellite services
(AMSS). [A) guiding principle in the development of SARPs for CNS/ATM systems bars) been toward
improving safety~ efficiency and regularity of flight operatio~ while also standardizing equipment
carriage requirements." ICAO. World-wide CNS/ATlvfSystems Implementation Conference, Report. [CAO
Doc. 9719 (May (998) 311....2 [hereinafter WW/L~fP Report) .
.w Sec Chicago COflVention. supra note 010, Anne:< 10, Aeronautical Telecommunications. vol. I-V.
-*5 See AKotaite. Opening Addœss (8th IATA Higll-Level Aviation Symposi_ 24dl Aprill99S) rATA
Svmposium 4 at 5 [hereinafter Kotaite).
.t6 The "Global Air Navigation Plan for CNS/ATM Systems" (Global Plan) is an updated and enhanœd
~-ersion of the "Global Co-ordinated Plan of Transition ta [CAO CNS/ATMS~ contained in the
FANS (m/4 Report. supra note 37 al 8A...lfI "[ltl bas been deveIoped 50 that it bas a clear and fimdional
relationship with the regiooal air navigation plans (ANPs). This bas been accomplished by dividing il into
two pans: the Operational Concept and General Planning Principles part (volume 1) and the Global Plan
Volume O. Volume 1will guide tùnherdevelopment of the Basic OperationaI Requirements and Planning
Criteria of the regional ANPs while providing the global guidance needecllO plan for the facilities and
services rtquired to support implementation of CNS/ATM systems al the regionallevel ... Volume n
depiets the facilities and services to be provided to satisfy the requiremeDIS for impIementation.~ Global
Plan. supra note 2, vol. 2 al l.1.
.rT See Transition. ICAO CNS/ATM Newsletter 9713, ~ICAO Launches Global Air Navigation Plan for
CNSlATMS~ (Autumn 1997) al 3.
.$8 Executive Summary~ supra note 32 al 5.
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The Global PI~ "a living document" which comprises "technica4 operation~

economic7 tinancial7 legal and institutional elements, offers practical guidance and advice

to regional planning groups and States on implementation and funding... includ[ing]

technical co-operation aspects.,,49

At early stages of the discussions, however7 many States already expressed their

concems as regards the legal and institutional challenges to be faced in the

implementation of the new global CNSIATM systems. Consideration was especially

given to the satellite navigation systems known as Global Navigation Satellite Systems

(GNSS)50, since key components of military roots happen to be currently in control of

individuaI States: the Global Positioning System (GPS) of the United States and the

Global Orbiting Navigation Satellite System (GLONASS) operated by the Russian

Federation. They have both been made available to the international aviation community

free of charge for a period of 10 and 15 years, respectively. Although States have

generally reacted positively to this initiative, which enabled aIl, and particularly those

without space capabilities, ''to reap the beneftt of satellite-based air navigation

facilities",51 sorne were filled with apprehension as regards the exercise or loss of

sovereign authorityS2, once they would be relying upon signais provided by satellites not

under their control. States are particularly concerned with the prospect of GNSS having

to he relied upon as the sole means of navigation. Once the traditional ground facilities

are dismantl~ "the discontinuation of GNSS services, if decided unilaterally by a

provider State, could Mean the shutting down of the entire air transport system using

such GNSS services."S)

Thus, it has been argued that it would be necessary to establish an appropriate

global legal framework to govem the operation and availability of GNSS, which would

.$9 Executive Summarv. ibid
50 Fora detaiIed desériplion orthe entire systems and ilscompo~ see Chapter 1.. Section ra below.
SI 1. Huang, "ICAO Panel ofE.~ Eœnining the Many Legal Issues Pertaining to GNS~ (1997) 52:8
[CAO J. 19 at 19.[heœiDafter Huang).
52 Sec BDK.H~1be International Liability of the GNSS Spaœ Segment Provi~ (1996) XXIII:I
ADn. Air& Sp. L. 145 [beœiDafterHenakul.
53 1. Huang, "Sharing Benefits ofthe GloIxl1 Navigation Satellite System Within the Framework of ICAer
(1996) 3:4 USL 1312.
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provide from the outset tirm guarantees as regards universal accessibility, continuity,

accuracy, reliability and integrity, covering also issues of liability and a110wing for full

participation ofail interested parties in the operation and control ofGNSS.S4

Contrary ta the views entertained above7 others have claimed that the existing

legal framewor~ including the Chicago Convention, is sufficient to govem the system

which does not "legally'" differ from traditional air navigation aids. "While ...

revolutionizing global air navigation., they need not revolutionize international aviation

law.,,55 Arguments in defence ofthis reasoning state that "a new technological invention

does not require legal regulation unless and until it creates specifically new social

relations and conflicts of interests" and that "specifie legal regulation unavoidably lags

behind technological progress, being based on practica1 experienee and needs.,,56

Still, [CAO has been called upon to consider and develop an appropriate legal

framework for GNSS, having the item been given priority in the General Work

Programme ofthe Legal Committee sinee ilS 28&h Session57 in May, 1992.

As a first step, taking into consideration both the recommendations of the FANS

(phase 0)/3 and of the 28111 Session of the Legal Committee, the ICAO Couneil

fonnulated and adopted in March., 1994, a "Statement of [CAO Poliey on CNS/ATM

Systems Implementation and Operation"SI, containing general provisions whieh funetion

rather as poliey safeguards than binding principless9, but whieh were nevertheless

"indicative of the ineipient consensus of the international eommunity ... [on] the

desirable general principles ofthe future.,'J6Q

54 See ww/Llt/P Report~ supra note 43 at 5-1-3.
55 Ibid al 5-14.
56 M.MiIde. "Solutions in Search of a Problem? Legal Aspects orthe GNS~ (1997) XXII:ll AmL Air &.
~. Law 195 at 197 [hereinafter Mildel.

1 See [CAO~ Report of/he 2tr Session ofthe lCAO Ugal Comminee.. [CAO Doc. 9588 - LC/l88 (1992)
[hercinafterReport o/the 2gJt Sèssion}.
SB See rCAO~ Statement oflCAO Poûcy on CMVATMSystems Implementation andOperation. rCAO Doc..
Lcn9 - WPI3-2 (28 Marth 1994) [hercinafterCOIInci/ Statementl.
59 Huang, supra note 51 al 19.
60 MiIde.. supra note 56 at 200.
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Results of the work carried out by the PaneL of Legal Experts on the

Establishment of a Legal Framework with regard ta GNSS (LTEPt l
) established by the

{CAO Council during its 136tb Session in 1995, comprised a number ofrecommendations

on the LegaL aspects related ta certification, liability, administration, financing and cost­

recovery ) as weil as future operating structures for GNSS services. It also prepared a

Draft Charter on the Rights and Obligations of States Relating ta GNSS Services, which

embodied certain fundamental legal principals applicable to the implementation and

operation of GNSS, including, inter a/ia, the safety of international civil aviation,

universal accessibility, continuity, availability, integrity, accuracy and reliability of

services, and preservation ofState sovereignty.61

Those recommendations together with the Draft Charter were presented for

information at the World-wide CNS/ATM Systems Implementation Conference held in

Rio de Ianeiro trom Il ta 15 May, 1998. Controversial though it might have been, the

Conference supported the adoption of the Draft Charter as an interim measure, while

further consideration would be given to the long-term legal framework which, according

to the predominant view, should have the fonn of an international convention.6J The

unique aspect of the Conference in gathering ail major partners in civil aviation, trom

top-Ievel governmen~ industry decision makers and directors ofcivil aviation authorities

to heads of financial institutions and investors, major manufactures, service providers

and users was topped out with its addressiog of other key issues, such as financia1,

institutional, technical co-operation and training64 and the preparation of a ''Declaration

00 Global Air Navigation Systems for the Twenty-first Century".6S

61 See [CAO. Report afthe Panel afExperts on the Establishment ofa ugal Framework with regard to
GNSS. ICAO DocLTEP/I (23 Deœmber 1996) [uopublished][hereinafter LTEP/l Reportl; [CAO. Report
ofthe Panel ofLegal and Techniœl Experts on the Establishment ofa Legal Framework with regard to
GNSS rCAO Doc. LTEPI2 (3 November 1997) [UDplbIished][hereinafter LTEP/2 Reportl; rCAO. Report
ofthe Panel ofLegal and Techniœ/ Experts on the Establishment ofa Legal Framework with regard to
GNSS 1, [CAO Doc. LTEPI3 (9 March (998) [unpublished}[bereinafterLTEP/3 Reportl.
62 See WW/L\JP Report. supra note 43 aS.1.I.
63 See ibid. at S.1.S. See aIso Tl3DSÎtion. [CAO CNS/ATM Newsletter 98105...Charter or Intematiooal
Convention? Legal Experts Debate" (Autuum 1998) al 2.
60l See R.C. Costa Pere~ Address (42ad AirTraffic Control Association AnnuaI Conference 311d E:duDi~
30 September 1997) 39:4 J. ATC 56.
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The work of both the LTEP and the Rio Conference was further considered and

endorsed by the 320d Session of the [CAO Assembly66, which aise adopted two

resolutions67
, one related to the Charter as an interim measure for the short..t~ and a

second one regarding the development and elaboratioo ofan appropriate long-term legal

framework to govern the implementation ofGNSS.

Consideration of the legal framework should not be limited to GNSS only~ but

aIso he extended to other aspects ofthe CNSIATM systems68
• In this regard, pursuant to

[CAO Assembly Resolution 32-20 and the decision of the Council during ilS l54th

Session 00 lO June 1998, a Secretariat Study Group was established to:

a) ensure the e.~tious foUowooUJ) of the recommendations of
the World-wide CNSIATM Systems Implementation
Conference.. as wcU as those fonnuJated by the Panel of Legal
and Technica1 E.~rts on the Establishment of a Legal
Framework with Regard to GNSS (GNSS)t especialIy those
conœming institutional issues and questions of liability: and

b) consider the elaboration of an appropriate long-tenn legal
framework to govem the operation of GNSS systems.
including consideration of an international convention for this
~ and to present proposais for such ftamework in tilDe
for their consideration br the ne.xt orclinary session of the
Assembly.69

Further work should no~ however, delay implementation of the systems, since there

is nothing inherent which is inconsistent with the Chicago Convention.70

As Dr. Assad Kotaite, the President ofthe [CAO Council, has stated:

6S Sec WWfLlrfP Report. supra note .J3. Declaration on Global Air Navigation Systems jôr the Twenty-fl,st
CenlUry. al para. 7.2 [hereinafterRio Declaration).
66 See (CAO. Repore of the 3:Z- Session of the fC40 Assembly. Legal Commission.. rCAO, A32ILE
(Seplember-CJctober 1998)
6i ICAO. Assembly.. 32nd Session. CD-ROM (Montreal 1998), Charter on the Rights and Obligations of
States Relating to GNSS Servi~ Res. A-32-l9 al~S [hereioafter Charter); lbjd~ Development and
Elaboration ofan Appropriate Long-term Legal Framework to Govem the Implementation of GNSS, Res..
A-32-20 al 65-67 [bereinafter Res. A32-20). In the web, see bttp:llwww.icao.org(mde.UbnI. Sec aIso
rCAO Secretariat. "Highligbts orthe 32nd Assembly" (1998) S3:9(CAO 1. Sal 9.
68 Sec WW!l.JllP Report, supra note 43 al 5.1.10.
69 rCAO.. Report of the Firsr ~"[eeting of the Secretllriat SlUtfy G1'OfIp on Legal Aspects of CMY'ATM
~vstems't rCAO SSG-CNSII-Report (9 April 1999) [hereinafterSlUdyGroup 1Report).
,6 WW/lklP Report, supra note 43, Conclusion 511 al 5-2.
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The tJademark of any successful enterprise is its ability ta
institutiooalize the process of monitoring the changing environmem.
refining its strategy to meet the new imperatives. and modifying ilS
operations accordingly.n

[n a scenario where the interaction of many ditferent participants is a major

concem in the provision, operation, use, tinanciD& management and regulation of the

systems, and in which a key navigation component is clearLy muItifaceted with Many

ditferent categories of users apart from civil aviation14, an important question remains in

the air: what are the Legal implications ofthe global navigation satellite system?

Accordingly, in the following pages, a general overview of the CNS/ATM

systems will be given sa as to heLp in the understanding of their legal and institutional

implications. The GNSS will be the focus of this study. Chapter 2 will he dedicated to

the evolution of its existing elements, the emerging elements, as weil as frequency

spectrum and orbital position considerations. Legal aspects will be considered in

Chapter 3, where an analysis of the existing legal tool5 will be made and the need and

desirability of an international convention will be examined. Finally, special attention

will be given to liability, certificatio~ administration, financing and cost recovery issues,

and other fundamentaI principles in the long-term legaI framework for the GNSS.

•• Kotaite. supra noie 45 at 4.
--: See P. B. l.arseIL "Future GNSS Legal Issues" (Third United Nations Conference on the Peaœfid Uses
of Outer Spaœ. UNISPACE m. 19-30 July 1999) "'[GNSS] provides ao:urate navigation service for the
ditTerent modes of transponation. incIuding aviation. water. road, railroad and navigation in outer space.
...GNSS provides positioning for land surveys. agricuI~ tisheri~ satellite communieatio~ and many
other uses. in addition to transportation.~ But see. 1. Huan& Comments on "Future Legal Issues'" the
Discussion Paper presented by P. B. Larsen (UNlSPACE llI) [unpublished}. "WbiIe aviation users may
accounl for a minority of the users of GNSS ... [itJ bas unique characteristics which diffeœntiate it from
other modes of transponation. ... [S]afety of the travelling public is al staIœ and the risks involved are ofa
totalIy differem magnitude. Accordingly, consideration of muItifunetional GNSS Iegal principIes in the
U.N. forum should neœssarily taire into account the special situation of aviation users and should be
cIosely coordinated with the current work: of [CAO and perbaps omer international organizatioDS such as
IMO.~ For further detaiIs on the current applications ofGNSS on fields olller tban aviation. see especially
P. Hart1 &. M. WIaka. 1be European Contribution te a Global Navigation Satellite System" (1996) 12:3
Space Policy 167 at 169-170 [hereinafterHartl &: Wlakal.
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CHA.PTER 1

AN OVERVIEW OF THE CNS/ATM SYSTEMS

Section 1: Current Systems - A brier history

lt has been said that if aviation pioneers73 were to retum today, ~'they would

readily understand the aerodynamics and propulsion system of a Boeing 747, but they

would be completely baftled by the aeroplane's electronic contro~ navigation and

communications equipment.,,74

From a technical viewpoin~ this assumption can he easily understood since the

basics ofaviation technology, at least as far as subsonic flight is concerned, were already

weil established by the time of the 1944 Chicago International Civil Aviation

Conference, and jet engines were already in use in military aircraft.75

[n the words of the Hon. L. Welch Pogue, former Chairman of the U.S Civil

Aeronautics Board and member of the U.S Delegation to the Conference, at the close of

the Second World War, "as a result of the intense competition for vietory" which called

for the utmost speed in military travel, "significant technological improvements" made it

, Although the Wright brothers are world·renowned for the first aIIeged human fli~ il was Albeno
Santos Dumom.. of Brazilian nationality~ who achieved the world's first publicly perfonned. and properIy
verified. recorded and monitored mecbanical ffigbt under tecbnicaI conditio~ using a ~beavier·tban~

machine which was buiIt br himselfand named "'l.J-Bis" . On 23 October 1906~ al the Bagatelle fie1~ in
Paris. he Oew a distanœ of 60 mettes al a heigbt varying between 2·3 mettes. On 12 November~ flying
against the wincl he made bis famous llO-mette Oigbt al an altitude of 6 mettes in 22 US seco. for
which feal he was duly awarded the Aéro Oub de France Prize '1'or the 6Ist aircraft _ taking off onder
its own power shan caver a distanœ of 100 mettes with a no more than 10 per cent variation from level
lligbl" Minislério da Aeronautica" Alberto Santos Dumon~ The Father ofAviation. (BJ3ZÜ: Editorial
Antirtica. 1996) al 26-29. Sec aIso A. J. Marcbancl ~Santos·Dumont: Pionnier de rAviation" (1996) n:4
AEROFRANCE 4-6.
~4 L. Monimer~ "'1944 - 1994~ A HaIf Century ofTechnological Change and Progress" (1994) 49:7 rCAO
1. 33 al 33 [hereinafter Mortimer).
75 sec ibid.



•

•

l6

possible for aviation to "burst forth ftom an experimental, erawling promise ioto an

impressive and soaring part ofour civilization.,.,76

In those early days, MOst aireraft were eonverted military aircraft and powered by

piston engines. Although "flying boats" were still relatively common and suitable

runways rather few, large four-engine aircraft types, such as the Lockheed Constellation

or the Boeing Stratocruiser, dominated long-range flying. Mechanically eomplex and of

questionable reliability, these engines rapidly yielded to the turbine engine, faster and

smoother, of wmch the tirst to be introdueed into commercial service in the fifties was a

turboprop engine, whose overall propulsive efficiency was improved by using its power

to drive a propeller. Simpler though they might have been, they were rapidly overtaken

by a not much later development, the jet-powered aircraft. At first considered too

expensive to operate because of fuel consumption, and extremely noisy, the large, long­

range jet aircr~ such as the Havilland Cornet., the Boeing 707 and the Douglas OC-S,

were saon followed by second-generation types, whieh entered service during the sixties.

Examples of such aircraft are the Boeing 727 and the McDonnell Douglas OC-9. At the

next step, there were the commercial supersonic aircrait, a remarkable technical

achievement, !wo types of whieh were built., the Concorde and the Tupolev Tu-l44, as

weil as the development of the turbofan engine, responsible for an increase in the

propulsive efficiency of the jet engine, with a corresponding improvement in fuel

consumption. Jumbo jets with larger engines followed, having been designed to cape

with much greater passenger capacity, examples being the four-engined Boeing 747 and

the three-engined Lockheed L-IOll and OC-ID. The latest developments account for

very economical, lighter, long-range aircraft with ooly two engines, such as the Boeing

757 and 767 and also the European Airbus Models."

Ralf a eentury of major technological progress and the increase in the volume of

aviation activity have been accompanied over the years by a substantial development in

the vital areas of communications and navigation as weil as in its supporting

i6 L.Welch Po~ 1'he httematioual Civil Aviation Conference (1944) and Its Sequel: The Anglo­
American Bennuda AirTranspon Agreement (1946) - Appendix 1,. lhe Manifest Destiny of International
AirTransport" (1994) XIX:I ADn. Air&. Sp. L. 3 al 3~ 4344.
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infrastructure (facilities and equipment), namely runways, air traffic contro~ cockpit

instrumentation78, control systems, navaids, among others. Despite the continuous

improvements~ most have been considered inadequate to cape with future deman~ as it

remains to be seen.

The field of communication in aviation encompasses the operation of navigation

aids on the groun~ in the air and in space, consisting mainly of radars, landing aids, air

to ground and ground to ground telecommunication equipment.79 Such navigation aids

require an extensive use ofthe radio frequency spectru~ and that is the reason why they

are aIso known as radionavigation aids. Safety of tlight requires voice and data

communication between the aircraft and air traffic control {ATC), in addition to the

interchange of meteorological and flight alerting data, ArC instructions and search and

rescue information.80

At the beginnin~ however, airooground communication had ta rely upon

radiotelegraphy, since the use of voice communication would not become generai

practice until after the end orthe World War U. Very high frequency (VHF) technology

was later employ~ but due to its inherent limitations to [ine of sight distance, high

frequency (HF) transmissions, even though not as clear and reliable as VHF, were used

in remote areas and over the oceans. Efforts to improve longoorange VHF and HF

communication were made over the years, by means of sophisticated antenna systems

and single sideband transmissions. Yet, no other major development took place until

communications satellites came iota existence. Nowadays, wberever there is satellite

coverage, voice communication is straightforward for ail suitably equipped aircraft.

77 See Mortimer. supra note 74 at 33-36.
-:s ~During the fast 50~ automated Oigbt control bas become inaeasingly sophisticated. AuIopiIots can
now control airaaft in a1most an modes of Oi~ fi'om cJimb through to Iandin& providcd that the
appropriale ground aids are avaiIable. A development in this area is the 8ight management syst~ wbich
cao be loaded Mth a complete llight plan ml. in conjunc:tïon with the autopiIo~ conduct the whole 8igbt
ftom take-off10 landing without human pilot~s intervention." Mortimer,. supra DOle 74 al 38.
~9 See Galotti. supra note 24 al S3.
80 See Henaku.. supra note 26 al xv.
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Besides, the systems are able to bandIe large quantities of digital data for operational

purposeS.81

As regards ground-to-ground communications, connections between ground

stations h1d to he initially undenaken by HF radio band despite its reliability limitations

imposed partly by the variability of propagation charaeteristics. Comprehensive systems

of ground links were eventually developed, including under-sea cable and voice

communication, and were progressively refined and automated. The replacement of HF

voice by satellite communication is considered to be a major step forward in the tixed

telecommunications network.8%

As for navigatio~ the present systems may he said to encompass three categories:

i) very short-range, for approach and landing guidance; ii) short/medium range, for

guidance over populated areas, where ground-aids cao he provided; and iii) long-range,

providing coverage over the oceans or continental areas where ground navigation aids are

not available.83

The primary approach and landing navigation aid today still is the instrument

landing system (ILS), which fuRetions by means of two separate radio beans, capable of

defining the approach path in the horizontal and vertical planes, and is associated with

three Marker beacons, which indicate the distance from the runway. Because of

distortions by surrounding areas and interference caused by the relatively narrow

frequency band allocated for its use, the need arose for new systems to he designed and a

transition plan was established by the ICAO Council in 1987. The implementation of the

microwave landing system ~S), as these other systems are call~ bas been tbreatened

by the development of the satellite-based navigation systems84 and its use limited to

those locations where it is operationally required and economically beneficiaI.S5

8t See Mortimer. supra note 74 al 4-1.
12 See GaIottL supra note 24 al 55.
83 sec Mortimer~ supra note 74 al 42•
84 Seeibid.
as SeeGal~ supra note 24 al 103.
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As for short/medium-range navigation, the earliest widely used aid was the 000­

directional beacoo (NOD), used for marking points 00 airways. Other early aids, while

providing area coverage, did not confine aircrafts to either fixoo or to direct routes.

Eventually, the need for channelling aircraft along airways for air traffie control reasons

100 to the adoption of a second World War point aid, the very high frequeocy

omnidireetional radio range (VOR), as an international standard. But siuce VOR only

provides the pilot with radial information, for the position of the aircraft to be fixed, it is

also necessary to provide him with information on its distance from a fixed point, by

means orthe distance measuring equipment (DME).86

Navigational guidance over uninhabited areas and the high seas is generally

provided by ground based long-range navigation systems, such as LORAN-C and

Ol\ŒG~ or by self-contained aids, independent from ground sources, known as inertial

navigation systems (INS). While both LORAN-C and OMEGA equipment may be stand­

alone, most airbome systems are often duplicated, integrated \Vith other systems and

coupled to the autopilot. OMEGA's accuracy dePends on the quality of signal reception

from the various stations, thus the need for it to be frequently cross-checked with other

conventional aids. As for LORAN-C, once highly subject ta local interference, it must be

limited to areas of good ground wave signal reception. These systems were eventually

supplanted by the use of the INS, which is entirely self-containOO in the aircraft and

operates by sensing the aircraft's accelerations with a gyrostabilized platform. Such

information is then integrated by computers to provide accurate position information and

navigation data The system will navigate the aircraft along a predetermined track with

waypoints usually inserted priorto departure.87

Heavy traffic and low visibility situations gradually led to the need to organize

airspace by means of air traffic contro~ ils aim being to promote the safe, orderly, and

rapid movement ofaircraft through airspace. Sïnce an aircraft May be tlown under visual

flight rules (VFR) ooly when visibility is clear enough to aIlow pilots to visually survey

lite sky for other traffic, another set ofmies was developed to allow flights at any altitude

16 See Mortimer. supra note 74 al 42.
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and under all types of weather conditions. However, for aircraft flying under instrument

tlight rules (IFR) , there is a need to follow the controUer's directives in order to avoid

confliets with other aircraft.88

Because of line-of-sight limitations, the conventional systems controlled aircraft

on the basis of their tlight plans, which had to be closely adhered to and updated by

accurate position reports, 50 as not to compromise the separation provided. Such ATC

situations are known as procedural control.19 After the introduction of radar coverage, the

position of the aircraft would be independently known within the area of coverage,

although it was still not possible ta identify a particular airerait It would only be with the

development of the secondary surveillance radar system (SSR) that upon proper

interrogation the aircraft receiver would generate a reply signal containing its

identification code and altitude.9O Nevertheless, the application of procedural techniques

is still common wherever radar and VHF eoverage cannat be provid~ particularly in

oceanic regions or in Iow traffic density areas in continental airspace, due ta low cost

effectiveness. As a consequence, this has required the implementation of carefully

controlled track structures over sueh areas to ensure separation at the expense ofoptimal

tlight profiles and system capacity.91 Once again, the most recent developments in the air

control field are based upon the probabilities provided by satellite surveillance and

control.92 Explanation will follow.

87 See GaIotti.. supra note 24 al 99.
88 Sec S.K. Hamalian ..LiabiIity of the United States Government in Cases of Air Trame ConttoUer
Negligence" (1996) XI Ana Air. & Sp. L 58.
89 See Galotti,. supra note 24 al 143.
90 See Monimer.. supra note 74 al 44.
91 See Galotti,. supra note 24 al 143.
9Z See Mortimer.. supra nOIe 74 al 44.
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Section D: Present Shortcomings and Future ReDefits

Upon completion of a comprehensive assessment of the charaeteristics and

capabilities of the current air navigation systems and their implementation in various

parts of the world, the FANS Committee concluded that the existing air navigation

systems suffered from a number ofshortcomings in terms of their technical, operatio~

procedural~ economic and implementation nature93, which amounted to essentially three

factors:

a) the propa~tion limitations of current line-of-sight systems and/or
accuracy and reliability limitations imposed by the variability of
propa~tioncharacterislics ofothersyste~

b) the difficulty. caused by a variety ofreaso~ to implement present
CNS systems and operate them in a consistent manner in large
pans ofthe worfel:

c) the limitations ofvoice communication and the Iack of digital air·
pound data intercbange systems te support automated systems in
the air and on the ground.94

Even though the effects of such limitations were not the same for every part of

the world and "the needs to be satisfied var[ied] considerably due to the types and

densities of traffic, topography and social and economic conditions",95 il was recognized

that these limitations were inherent to the systems themselves, there being Iittle

likelihood that the air traffic service (ATS) system of the time could be substantially

improved. New approaches were needed to permit the air traffic management system to

be more responsible to the user's needs. Therefore, the ideal air navigation system would

be "a cost effective and efficient system adaptable to ail types of operations in as near

four dimensional freedom (space and time) as their capability would permit", and which

wouId allow for "considerable improvement in safety, efficiency and flexibility on a

global basis.,,96 Complementary to certain terrestrial systems, satellite-based CNS

systems would be the key to world-wide improvements.97

93 See Global Plan.. supra note 2. vol l al para 1.2.1.
94 FANS/4.. SIlpra note 28 at para 2.. L1; AN-CONFIlO~ supra noie 30 al lA-L pua 2.. L
9S FANS/4~ ibid
96 Global Plan. supra note ~ vol. 1al pua. 1.22
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In considering the expected direct benefits98 from the new CNS systems,

communications will see more direct and efficient air-ground linkages, besides improved

data handling, reduced channel congestion and communication errors, interoperability

across applications and reduced workload. 99

Improvements in navigation with the full implementation of GNSS include high­

integrity, high reliability, all-weather navigation services world-wide and improved four­

dimensional navigation accuracy, enabling aircraft to fly in aIl types of airspace, using

simple, on-board avionics ta receive and interpret satellite signais. In addition thereto.,

cost savings from the reduction or non..implementation of ground-based navigation aids

are also expected, as weil as better airport and runway utilization. 100

As regards surveillance, benefits will be derived from reduced error in position

reports, surveillance in non-radar airspace, cost savings, improvements in traffic

situationa! awareness, ta cite just a few. IOl

An integrated global ATM system will fully exploit the introduction of the CNS

technologies, aIlowing for enhanced safety, increased system capacity, optimized use of

airport capacity, reduced delays and diversions, and reduced flight operating costs in

terms of fuel consumption and tlight crew hours required per flight. Furthermore, it will

enable a more efficient use of airspace with more flexibility, reduced separations~

dynamic flight planning and accommodation of preferred flight profiles, (eading to a

reduced controller worldoad. 10
%

97 See AN-eONFIlO Repo~ supra note 30 al pua.. 3.1.
98 The over-an benefits will come 10 providers and users of the systems aIike. For developing Sra~
CNSIATM particuJarly provides a timely oppommity to enhanœ their inftasttuetuœ 10 handle additional
traffic with minimal investment There are aIso many indirect benefits to be accounted ror~ such as lower
rares and rates.. passenger time savinPt environmental benefi~ inaeased empIoyment, transfer of high
teehnology skills. industty restrueturing and enbanc:ed trade opponunities. Sec Global Plan, supra note ~
vol. 1al puas. 1.~.3, 1.4.9 and 1.4.6.
99 See Global Plan, ibid. al paras. 1.3.2.2 and (..7.
100 See ibid. sec aIso A. Delrieu. "'CNSIATM: le Concept el le Système tel qu'Aœptés para L'OAer
(1995) 13 Le Transpondeur 4 al 7.
101 Global PIaD. ibi~ al para. 1-7.
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Section m: The CNSIATM SysteDls

1. Communications

The communications element in CNS/ATM systems, as envisaged by ICAO~

encompasses the complementary use of satellite-based and terrestrial-based technology

to provide for global coverage in the exchange of aeronautical data and voice

communication between users and/or automated systems. 103

Capable of carrying bath existing categories of aeronautical communications

within the allocated frequencies~ namely, safety-related and non-safety related

communications, still priority shaH always be given to safety communication. Requiring

high integrity and rapid response, safety-related communication consists basically of

ATS communications carried out for ATC, flight information and alerting between ATS

units or an ATS unit and an aircraft., and aeronautical operational control (AOC)

communications earried out by aircraft operators in relation to safety, regularity and

efficiency of flights. Non-safety related communications can be referred to as

aeronautica1 passenger communications (APC), provided by airlines on board the

aircraft., and aeronautical administrative communications (AAC) carried out by

aeronautical personnel on administrative or private matters.104

Routine communications will increasingly take place via digitallink rather than

the existing channels~ therefore reducing the volume of voice communications and,

consequently~ the work load ofpiIots and controllers alike. Nevertheless, for non-routine

and emergency situations, voice will remain as the primary means of air-ground and

ground-ground communication. Transmission ofair-ground messages can be carried out

over various radio links. However, initially~ HF may have to he maintained over polar

regions, until suitable satellite coverage is available. The aeronautical mobile satellite

service (AMSS), which coosists ofgeostationary satellites otfering near global coverage~

102 sec ibid al pua. 1.3.5 and 1.7; L. Tumer~ "Transitioning 10 CNS/ATM - Tools 10 the Future" (1997)
39:3 Journal ofATC 13 al 15.
103 sec Global Plan.. ibid~ vol [al para. 5.1.1.
104 See ibid. See aIsoH~ supra note 26 al74-75.
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will he used particularly to provide data link in oceanic and remote continental airspace.

Secondary surveillance radar (SSR) mode S data Hnk is specifically suited for

surveillance in high-density airspace, while VHF anaiog radio will continue to he used in

busy terminal areas for voice communication, its efficient use being greatly enhanced

with the introduction ofdifferent VDL modes. 105

An aeronautical telecommunications network (ATN) serves as the infrastructure

for global data intemerworking, providing for the interchange of digital data hetween

end-users, namely air crew, air traffic controllers and aircraft operators, over dissimilar

air-ground and ground...grouud sub-networks in support ofair traffic services. 106

1. Navigation

Designed to provide accurate, reliable and seamIess position determination

capability, world-wide, by means of satellite-based aeronautical navigation, the

navigation element of the CNS/ATM systems bas been charaeterized by the progressive

introduction of area navigation (RNAV) capahilities along witb the global navigation

satellite system (GNSS). 107

A concept of required navigation performance (RNP)108 for en-route operations

has been approved by [CAO, taking into account a statement of navigation performance

accuracy which is expected to he achieved by the population of aircraft within a given

airspace. [t has been extended to cover approach, landing and departure operations,

lOS See Global Plan. ibid. al puas. 5.3. 5.4- and 5.5; AN/CONF 10, supra note 30 at para 3.2.1;
106 See Global Plan. ibid. al pua 5.6.1: Executive Summary.. supra note 32 at S.
107 See Global Plan. ibid al pua. 6.1.1.
lOS "Navigation system performance requirements are defined in ICAO Doc. 9613, J,\,fanua[ on Required
Navigation Performance, and ICAQ Doc. TBD, RNP Manual for~ Landing and Departure for a
single aircraft and for the total system whic:h inc:ludes the signa1·~ the airbome equipment and the
ability of the airc:raft ta fly the desired ttajectory." [CAO~ Report on the Thi,d Aleeting of the Global
Navigation Sate/lite System Pane/~ Appendix C to the Report on Agenda Item l~ GNSSPI3 - WP/66 (12...23
April 1999) al pua. C.3.LI. [UlIpUblished)[hereinafter GNSSP Report] "Various tàctors must be considered
10 determine the requirement aRXopriate for the region. These factors include the traflic deDsity~ the
cample.my ofthe airspaœ,. the avaiIability ofalternative air navigation aids, the avaiIability ofindependent
surveillance and the possibility of ATC intervention." GNSSP Repon, ibid. Report on Agenda Item 1 al
para. 1.2.3.
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having been defined in terms of required accuracyl09, integrityllO, continuitylll and

avaiIabilityl12 of navigation. RNAV operations within the RNP concept facilitate a

flexible and more direct route structure, circumventing the need ta fly directly over

terrestrial-based navigation facilities, and allowing equipped aircraft to adhere closely ta

their preferred flight paths within prescribOO accuracy tolerances. l13 In general terms,

RNAV equipment operates by automatically determining aircraft position using input

from different sources, such as VOR, DME, INS systems, satellites being amongst the

most receot ones.

[t should be notOO that whereas it used ta be common praetice ta prescribe the

mandatory carnage of certain equipment to indicate required navigation performance

capability, there are no restrictions whatsoever as to how RNP requirements are to be

met, sa that compliance can be achieved by the provider State or the aireraft operator

through the use of any suitable navigation system.114 However, operational approval in

the various RNP-type airspaces by the State of the operator is necessary and should be

granted for each individual operator as weil as for each individual aircraft type used.

Approval procedures have been developed by a few States only and for specifie

applications. Therefore, the need arises to ensure coordination and absolute compatibility

between States in the definition of cenification and approval requirements for users,

109 "GNSS position errer is the differenœ between the estimated position and the aetual position. For any
estimaled position al a specifie locatio~ the probability that the position enor is within the acœracy
requiremem shouId be al least 95 per cem." Ibid al puaC.3.2. 1.
lIO "'rmegrity is a measure of the trust which cm be plaœd in the correctness of the information supplied by
the total system. [It( indudes the ability of a system to provide timely and valid wamings to the user
(alerts) when the system must not be used for the intended operation (or phase of Oight).~ Ibid al para
C.3.3.L
III "Continuity ofa system is the capability of the system 10 perform ilS fimetion without non-scheduled
interruption during the intended operation.~ Ibid al para C.3.4.L
Il! 1be avaiIability ofGNSS is the portion oftime during whieh the system is to be used for navigation
during which reliable navigation information is presented 10 the crew~ aUlOpilot,. or other system managing
the tlighl ofthe aircraft.." Ibid. al para. C.3.S.L
113 See especia11y GalottL supra note 24 al 111-1l9. See aIso Henaku, supra note 26 al 170-171: Global
Plan.. ibid~ vol. 1al 6.2; M.C.fHeiR "CNS!ATM Raad Map for the Future" (1994) 49:4 ICAO 1. 10 al 10
[bereinafterHeiJll.
U4 See Galotti. ibid. al 111-113.
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infrastructure responsibilities for providers and training requirements~ sa that

international standards cm be achieved. l15

Amidst independent navigation systems which potentially could meet the

requirements for sole means navigatio~ a fundamental element is revolutionizing air

navigation: the Global Navigation Satellite System116. GNSS can be detined as a ''world­

wide position and time determination system that includes one or more satellite

constellations, aircraft receivers, and system integrity monitoring, augmented as

necessary to support the RNP for the aetual phase of navigation.,,111 Based on satellite

ranging, position is determined by processing range measurements to at least four

satellites used as reference points. Radio signais being transmitted provide each

satellite's position and the time of the transmission. The system works by timing how

long it takes a signal to reach the GNSS receiver and then calculating a distance trom that

time. ll8 Thus, it may be used ta determine the real-time position ofan aircraft, the course

and distance to the destination, and deviation from the desired track.119

As mentioned earlier in this worle, two systems are presently in operation,

namely, the Global Positioning System (GPS)120 of the United States and the Global

Navigation Satellite System (GLONASS)l%l of the Russian Federation. 80th systems

were originally designed and operated as military positioning systems, having been

Ils See D. Moores. -RNP lmplementation Demands Commitment and Clreful Consideration of Many
Issues" (1998) 53:2 [CAO 1. 7 al 8-9.
t 16 For detaiIed technical information. see ICAO. Guidelines jôr the introduction and Operalional Use of
the Global Navigalion Satellite Svstem., ICAO Circ. 267 [hereinafter GNSS Guidelines(
117 Global Plan. supra note 2., voi. 1al 6.3.1.
tt8 See GaIotti. supra note 24 al 105.
tt9 Huan& supra note 51 al 19.
t::o The GPS space segment coDSÎSIS oftwenty-four satellites in six orbital planes. operating in near<ircular
20 200 km orbits al an inclination of SS degrees to the equator. each one completing an orbit in
approximately 12 hours. See WWlL\-/P Report., supra note 43 al para. 1.2.1. For additiooal information
conceming GPS., see U.S.., Global Positioning s..vsrem Standard Posilioning Service - Signal Specification.
20li ed. (The United States Coast Guard. 1995). Sec CbapIer 2., Section 1., below.
t:1 The GLONASS spaœ segment aIso consists of twenty·four satellites in three orbital plan~ incliDed
64.8de~ al an altitude of 19 l001an" with an orbital period of Il hours and IS minutes. Sec WWIIMP.
supra note 5., "'Results ofGNSS Assessment For Application in Approach., Landing and Depanure"., [CAO
WWIIMP-WP-J7 (11 May 1998) [hereinafter WWIIMP-WP·37]~ Appendï.'t al pua 1.2.1. For additional
information on GLONASS. see Russian Federati~ Ministry of Defen~ GLONASS Interface Control
Document. version 4.0 (Moscow: Scientific Coordination Information C~ (998). Sec Chapter ~
Sedion l. B., befow.
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oifered to the international community "as a means to support the evolutionary

development of the GNSS.",I22 Through an exchange of lettersl23
, in 1994 the ICAO

Council accepted the United States' offer for a minimum period of 10 years free of

charge. In 1996, it a1so accepted a similar otier by the Russian Federation for a period of

15 years.

Despite offering severa! advantages over currently available terrestrial-based

navigational systems, there are many relevant issues of concern to the international

community as regards the use of GPS and GLONASS for navigation purposes,

particularly because of important public safety considerations. Firstly, due to inherent

limitations, neither system is capable on its own of meeting the RNP requirements for all

phases of tlight. Besides having Iimited ability to wam users of malfunetioos, what might

reveal integrity problems, the accuracy levels afforded are lower than required for the

more stringent phases of tlight, particularly those associated with precision approaches

and landing operations. Potential continuity and availability obstacles must be given due

consideration as weil. Lastly, legitimate concems faced by States a1so retlect the

institutional commitment ofthe signal-providers to maintain reliable services available ta

the international community, as stated in the instruments exchanged and related poliey

declarations, as weil as the need to overcome the intentional degradation of the signal

and the lack of international control. 1%4

As a result, various degrees of GNSS augmentation are required ta ensure the

complete safety ofoperations, namely aircraft-based (ABAS), ground-based (GBAS) and

sateUite-based augmentations (SBAS).

I:!1 WWIIMP. ibid. "GNSS System Status and Standardization in Progress". [CAO WWIIMP-WPJ36 (lI
May 1998) al para. 2.2.
1:!3 See Lenee from D. Hinson.. FAA Administrator~ to A. Kotaite, President of ICAO Council (14 October
(994); Letter from A. Kolaite to O. Hinson (27 October 1994)~ ICAO State Letter LE 4/4.9.1·94189~

attachment 1 (11 Deœmber 1994); Letter from N.P. T~ Minisler of Transpon of the Russian
Federation. 10 A. Kotait~ President oflCAO Council (4 lune 1996)~ Letter ftom A. Kotaite to N.P. Tsakh
(29 lune 1996)~ [CAO State Lener LE 4149.1-96180 (20 September 1996) [hereinafterLetters)•
124 See Galotti. supra note 24 al 107. See aIso N. Warinsko~ ~Du. GPS au GNSS~ Le Point sur la Situalion
Internationale" (1995) 13 Le Transpondeur 19 al 20-21.
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There are different types of aircraft-based augmentation techniques.. the MOst

important of which being the so-called receiver autonomous integrity monitoring

(RAIM), whereby an airbome GNSS receiver autonomously monitors the integrity ofthe

navigation signals from GNSS satellites. Multiple independent positions may be

computed and compar~ sa that a faulty satellite giving incorrect information can be

detected and excluded, once such positions do not match. Other reHable techniques

employed whenever there are insufficient satellites with suitable geomeuy in view

incIude inertiai systems and altimetry aiding. l25

GBAS provides differential information, locally or within a smaii region, by

means of a monitor located at or near the airport where precision operations are desired.

Signais providing corrections to enhance position accuracy as well as integrity

information are transmitted directly to aircraft in the vicinity via a line-of-sight data

link. 126

There can be no doubt, however, that the most praetical means to provide

augmentation coverage over large areas is through the use of satellites. Its simplest form

is the broadcast of satellite integrity status via a geostationary satellite. [t has been sai~

however, that the provision of SBAS by geostationary satellites has certain limitations

and therefore cannot be expeeted to support all phases of fligh~ especially precision

approach and landing of higher categories. For differential coverage over an extensive

geographical are~ the wide area augmentation is used. It involves networks of data

collection ground stations usuaIly separated by more than lOOOkm, where information is

collected and then transmitted to a central facility, there to be processed to derive

corrections related to sateUite cloc~ ephemeris and ionospheric delay. Such information

is subsequently broadeast to users via a communications system, meaning that ''[after

being] transmitted to the earth station for uplink to a geostationary sateUite consteUation,

[it is] then downlinked to the user within the GPS frequency band.,,117

[25 See ibid. See aIso Global Plan.. supra note 2 al para 6.4.2; WWIIMP·WP-37~ supra note 121 al 1.3 ft:
126 See Global Plan., ibid. al pwa 6.4.3.1.
121 WWIIMP-WP-37.. supranote 121 al 1.2.7and 1.2.10.
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3. Surveillance

As explained above, ftom a oost effective standpoin~ and in the absence of a

single system capable of meeting all the defined surveillance performance requirements,

several surveillance systems with ditferent charaeteristics and capabilities are presently

necessary to handle the extremely varied traffic conditions, and may be flexibly used as a

stand-alone or in combination, provided they meet the set parameters for an operational

scenario in a given airspace. 128 Under proper terminology, these systems are known as

dependent surveillance and independent surveillance systems.

Representing the first category mentioned, the voice position reponing consists

in a system whereby the position of an aircraft is determined tram on-board equipment

and then conveyed by the pilot ta ArC by VHF and/or HF radios. [t is expeeted it will

continue ta be used in oceanie airspace as weil as in area control service outside radar

coverage.119

Independent surveillance, on the other hand, is based on radar. Although

traditional SS~ whose funetioning bas aIready been described in this chapter, will

continue ta be used in the CNSIATM environment, it is the use of its Mode S that

deserves special attention. This enhanced technique not ooly permits the selective

interrogation of suitably equipped aircraft, therefore eliminating garbling, but also two­

way data links between Mode S ground stations and transponders, hence constituting the

appropriate surveillance tool for terminal areas and high-density airspace. On the other

han~ the use of primary radar is aiready rapidly declining, although it will still continue

for a variety of national applications, including weather detection. 130

The major breakthrough, however, has been the introduction of automatic

dependent surveillance (ADS) for use in areas where radar-based surveillance tS not

feasible or as an adjunet or back-up for sueh systems. Using AOS, aircraft will

128 Sec supra note 90 and accompanying text.
129 Sec Global Plan. supra note 2, voL 1atpara. 7.2.L
130 Sec.. ibid. al paras. 7.2.3.L 7.22.1: AN-eONFIlO Repo~ supra nOIe 30 al 3.2.3.
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automatica1ly transmit their position and data derived trom on-board navigation, via

satellite or ether digital communication links, ta an ATC unit. Software is currently being

developed to enable the direct use ofthis data by ground computers to detect and resolve

cenfliets. As an expansion of the AOS technique, another concept has beeo developed,

the so-called ADS-broadcast, by means ofwhich airerait will periodically broadcast their

position to ether aircraft as weil as to ground systems. III

Lastly, providing advice to the pilot on potential conflieting aircraft is the

airbome collision avoidance system (ACAS), based 00 SSR transpooder signais which

operate independently frem the ground. An enhanced version, ACAC m, expected to

generate bath horizontal and vertical resolution advisories, is currently under

development. 132

4. Air Trame Management

It has beeo said that "the primary goal of an integrated ATM system is ta enable

aircraft operators to meet their planned times ofdeparture and arrival and adhere ta their

preferred flight profiles with minimum constraints and 00 compromise ta safety"lJ3 in

the most optimum and cast-efficient manner.

Maximum flexibility with guaranteed safe separation, this is the basic precept

behind the concept known as '1Tee flight"IJ4. Essentially envisaging "the abolition of the

designated air route networks, [it] treat[s] airspace as a single continuum in which

aircraft cao make full use of ail available airspace", by flying the MOst efficient route

131 See Executive Summary.. supra note 32 al 6: WWIIMP. supra note S,. -Surveillance Systems'"'.
WWIIMP-WP/40 (11 Mav (998).
132 See Global Plan. sup;a note 2.. vol. 1al para. 7.5; WWIIMP,. ibid.,. "'Airbome Collision and Avoidance
Systems'\ rCAO WWIIMP-WPI41 (lI May (998).
ln Global Plan. ibid. at para. 4.2.2.1.
134 "'Free ffigflt is definecl as ·a sare and efficient Oigbt operaûng capIbility onder insttumem Oight mies
(IFR) in which the operators bave the freedom 10 select their poth and speed in real lime. Air traftic
restrictions are only imposed to ensure separatio~ ta preclude e:<œeding airpon capacity,. 10 prevent
unauthorizecl fligbt through special airsplœ,. anà 10 ensure safety offligbt restrictions are limited ine.~
and duration to correct the idemified probIem.~ A.P&1ylor,. ~Free Flight - The Ultimate Goal of
CNS/ATMr in ISClICAO. Integrating Global AirTraftic Management (London: ISe,. 1997) 120 al 122.
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between two points, being it either "the shortest route to minimize tlight time, or a route

that takes advantage offavourable wind and weather patterns to minimize fuel bum.,,13S

free access to airspace cannot be taken for granted. The Chicago Convention has

clearly stated that "no scheduled international air service may be operated over or into

the territory of a contracting State, except with the special permission or other

authorization of that State, and in accordance with the terms of such permission or

authorization.,,136 Moreover, airspace is a shared resource between civil and military

users. "Each contraeting State may, for reasons of military necessity or public safety,

restriet or probibit uniformly the aircraft ofother States from flying over certain areas of

its territory.,,137 Consequently, information on planned movements of civil aircraft and

their intended tlight path in real time has to be made available to military units. 138

Therefore aircraft operators would still be required to file tlight plans and

designate their chosen routes, sa that controllers might access whether there are likely to

be any confliets en-route, which means that the traditional funetions of ATC must

continue to be provided as part ofa global ATM system. 139

Whereas the overall effectiveness and feasibility of free tlightl40 remains to be

proven, the advancements in CNS technologies will serve to support ATM accomplish

tbis goal. Nevertheless, in arder to take full advantage of the new capabilities, an

evolutionary transition process is required. [mprovements must keep pace with user

needs and will favour implementation in contiguous regions. International hannonization

of ATM standards and procedures is essential for integration ioto a regional and global

ATM network. 141

135 Ibid
136 Chicago Convention~ supra noie 40.. Article 6.
137 Ibid_ Article 9.
138 Supra note 133. See especially M.C.F.Heij~ ~Aviation Community Workingon the Development of
Infrastructure Needed to Support Free FIigb~ (l997) 52:3 ICAO 1. 7 al 8.
139/bic/.
140 Potential fadors wbich could hamper realizalion of the fùll benefits of fiee Oight include airspaœ
congestion al œntI3ÜZed crossing l'Om and limited airport (nmway and terminal area) capICi1y.
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The envisaged ATM system encompasses several elements, all ofwhich must be

fully interoperable and integrated into a seamless, global syste~ where airbome and

ground capabilities are linked and used together. These elements are airspace

management (ASM), airtraffic services (ATS), air traffie f10w management (ATFM) and

ATM-related aspects of flight operations.142

The concept of ASM reflects oot only the sharing of airspace between military

and civil users 143~ but also the tlexibility ofairspace ta accommodate ATM requirements

for CNS operations. [t also includes infrastructure planning as regards airspace

organization, services and facilities, as weil as separation minim~ with the objective of

facilitatiog the optimal use ofairspace, with increased safety and efficiency.l44

The primary element of ATM will continue ta he ATS. Such services are

provided by ground facilities, usually operated by national civil aviation authorities or

international air traffic organizations, such as the European Organization for the Safety

of Air Navigation (EUROCONTROL). Nevertheless, there bas been a growing tendency

ta have operational services transferred to autonomous authorities. 145

ATS itself is composed of three elements: i) the flight information service,

responsible for the provision of useful information for the safe and efficient conduet of

tlights; H) alening services, which serve to notify appropriate bodies regarding aircraft in

need of search and rescue operations; and iii) air traffic contro~ whose funetions include

the prevention ofcollisions between aircraft, and obstructions in the manouevering ar~

while expediting and maintaining an orderly traffic flOW.
l46

141 See Global Plan. supra note~ vol. 1at pua. 4.2.2.3ff.
14: See ibid alpua 4.3.8.
143 ~Each contraeting Slate may~ for re3SOns of military neœssily or public safety~ restrict or prohibit
unifonnly the aircraft ofother States from flying aver œnain areas of ils territory ..,~ Chicago Convenlion~

~a note 40!> Article 9.
1 For a practical example of the application of airspIce planning methodology~ see Heij~ supra note 112
al11 .
145 See Global Plan. supra note L vol 1at 4.1.1.
146 See Global Plan. supra note L voL 1al 4.3.8.18.
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ATFM is a necessary complement to ATS, which aims "ta optimize air traffic

flows, reduce delays ta aircraft in tlight and on the ground, and prevent system overload

with consequent safety implications.,,147

Lastly, suffice it here to say that for CNS systems to provide maximum benefits

through enhanced ATM, access ta global meteorological information on a far shorter

time scale than bas been customary is required. So is essential the support ofaeronautical

information services. Many States have begun developing electronic aeronautical

databases ta improve tbe speed, efficiency and cost-etrectiveness of aeronautical

infonnation. l48

Section IV: Ruman Facton and Training Needs

It has been acknowledged that "CNS/ATM systems are technology-intensive, and

their safest and most efficient performance is predicated upen the correct utilization of

technology, as intended by ils designers.nl49 Nevertheless, the much higher levels of

automation introduced with new technology along with the interdependency of the

systems' elements have raised additional and MOst serious challenges in respect to

human factor issues. ISO

In principle, automation should allow for increased efficiency and safety of

operations and help prevent errorsl51 by diminishing direct and active human

involvement in systems operation. However, the role of technology in the aetual

fostering ofbuman error bas often been absolutely overlooked.

147 Heij~ supra note ln al 12.
1~ See Executive Summary~ supra note 32 al. 7. For detaiIed information.. see Global Plan. supra note 2,
vol. t c. 8 and 9.
149 WW/h\.lP Report~ supra note al 43 pmL 6.2.1; ICAO~ 04Incœased ATC Automation May be
Inevitable ta Handle lncreasing Traffic and DaIa" (1993) 48:5 ICAO J. 16 al 16-17.
ISO N.VldIer. "Roman Factors Aspects in CNSIATM Syste~ (1996) 38:3 Journal ofATC 72 al 73
[hereinafter Vidlerl.
15t "Humans are expected to monitor the automated system and take over manually ta restoœ the system
to safety wben facing opemtional conditions DOt forec:asted by design aDd for wbich they are neilher tJaiDed
Dor prepued. The neecl to revise this practiœ -dubbed the "irony of automalio~ is obYïous." WWIIMP..
supra note 5.. "Human Factors Issues in CNSlATM"" ICAO WWIIMP-WPI3O (Il May 1998) al pua. 2.4.
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Most accidents involving high tedmology systems appear 10 be mis­
operations oC technological systems that are otherwise fully functio~

and are thereCore labeIled as human error. The typical belief is that the
human clement is separate Crom teehnOlOgy9 and that problems reside
thereCore either in the human or in the tee:bnical put oC the system. The
view igno~ among other tbings, the role oC human capabilities and
limitatio~ and the pressures tbat the system.'s production objectives
impose upon operational personnel.152

Whereas close interaction with technology is necessary, most of the subsequent

problems are essentially related ta deticient human-machine interface. The most

important human factors issue in this regard is the ability of the human operator to

maintain situationai awareness. For example" in "mode error''' situations, there happens a

joint human-machine breakdown., "in which a persan loses track of the machine

configuration and the machine interprets his inputs differently from that intended.,,153

There are but two alternatives to address such problems with different tinancial

implications: i) during the design stage of the system; or ii) after its implementation in

the operational context. Traditionally, remedial actions taken after the identification of

shortcomings 00 human performance have been the preferred path, though incurring

continuous expenses for training on a routine basis. In arder to maximize safety and cost­

etrectiveness of CNS/ATM systems, a proactive management of human factors is

therefore advised, even if it might initially iocur additional costs, for those will be paid

only once in the system's lifetime. 154

The standing poliey of [CAO on human factors bas been established in the

Assembly Resolution A32-14 (Appendix W), which resolves that:

1. Contraeting States shouId taIœ imo account relevant buman factor
aspects wben designing or certifying equipment and operating
procedures and when training an.:Vor licensing personnel;

152 WWIIMP~ ibid al para. 2.5.
153 Transition. [CAO CNS/ATM Newsletter 9810S~ ~Human Factors and Training: Crucial Issues in
CNSIATM Implementation" (Autumn 1998) at 1.
[54 WWIIMP. supra note S~ 04ICAO Global Strategy Cor Training and Human Faetors'\ [CAO WWIIMP­
WP/13 (Il May (998) [hereinafter WWIIMP-WPII3) al puas. 3.1.4 fi; WP130 al puas. 3.7tr and 4.2;
JYW/~lP Report. supra note 43~ Conclusion 612.
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As a direct consequence of ail of the above..mentioned, training is ta play a

fundamental role in CNSIATM systems implementation as a significant but essential

investment. Moreover, a seamless global navigation system will require a prepared

international team "ta receive a consistent, quality level of training throughout the

world."IS6 Major changes to civil aviation job profiles are expeeted to happen, 50

foundation training in the basic concepts and technologies is required along with

coordination of training development al the regional leveL A programme designed to

enhance training etreetiveness and efficiency through the use ofstandardized and modern

instruetional methodology bas been established by [CAO under the name ofTRAINAIR

with the strong support of the United Nations Deve[opment Programme and should he

made the widest use of. lt prepares high quality standardized training material for sharing

between training centres and assists in the global coordination and hannonization of

training deve[opment. 157

Human factors SARPS have been developed by {CAO addressing issues relevant

to the certification process ofequipment, procedures and personnel. 158

Finally, a very interesting comment by Neil Vidler, former Deputy President of

the International Federation of Air Traffic Controllers' Associations (IFArCA), reminds

of the importance of never taking safety for granted. AIthough early implementation is

being pushed forward by airlines, who legitimately expect to see returns for the

investments in airbome equipment they have made, an incrementaI implementation

program with regular evaluations and validations is absolutely necessary, allowiog time

ISS [CAO. Assembly. 3rt Session~ Conso/idated Statement of/C40 Continuing Po/ides and Associared
Practices Re/atedSpeciflco/(v to Air Navigation.. Appendix W. RighI sa[ety and humanfactors,! Res.. A32·
[..J [hereinafterRes. .432-1-1). For CD-ROM and webref~ see supra note 67.
156 JYWllAlP Report. supra note 43. Conclusion 6/5.
lSi See M.AFo~ "ICAO Ready to Help Meet Global Tl3ining Needs Associated with lhe CNSlATM
S~ (1995) 50:4 [CAO 1. 14 at14ft; G/obal Plan, supra nOIe ~ voL lat para. 10.5.3.. c. See aIso A.
Kotaite.. ~Investment andTraining Needs Among the Challenges Facing Developing Countri~ (1993)
.t8:2 ICAO 1. 24 al 26.
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for proper ATC training and licensing process. In bis words, "airlines will he ultimately

presented with the bill tomorrow for today's haste": user charges. Furthermore, "it could

weil be argued that ATC, whom IATA considers a provider, also is a user and that the

real providers are the satellite owners and telecommunication companies.,,159

The view expressed above has obvious legal implications, especially as regards

the proper allocation of liabilities in the event of an aircraft accident. The question May

arise whether a reallocation of responsibilities between the pilot in command and air

traffic contro~ as weil as the aircraft operator will be a necessary consequence 50 as to

legally retlect the changed interface between all participants in the CNS!ATM

systems. 160

158 WWIIMP-WP/13. supra note 154 al para. 3.1.6.
159 Vidler~ supra note 150 at 73.
160 S.A.Kaiser~ "'Inftastru~ Airsplœ and Automation - Air Navigation Issues for the 211tCen~
XX:1(1995) Ann. Air el Sp. L. 447 al 453.
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CHAPTER1

lnstitutional Aspects - The Evolving GNSS

Section 1: Evolution of Emtiog Elements

1. Signal Providen: Characteristics and Policy Issues

A. GPS

The origins of the GPS can be traced back to the early seventies, when research

for a U.S. defense navigation satellite system 100 ta the development of the Navstar

Global Positioning System.161 Conceived by the U.S. Department of Defense (OOD) to

enable positioning of military equipment, including land vehicles, ships, aircraft and

precision-guided weapons anywhere in the world, providing global coverage with a ten­

metTe accuracy,162 the GPS was deployed overtwo decades at a cost ofU.S. $ 10 billion.

Having proven to have excellent capabilities in its defense role, it has been integrated into

virtually every facet of U.S. and allied military operations l6J
, which are increasingly

reliant on its signals for a variety of purposes, from navigation to modem precision­

guided weapons and munitions. 164

However, whereas the system brings about countless benefits to the U.S armed

forces, it obviously carries multiple countervailing risks, so that the more dependant the

military become on GPS, the more vulnerable they are to potential signal disruptions.

Even though eventual nuclear adversaries might not need GPS-Ievel accuracies to cause

161 See K. D. McDonaid. 1"ecbnology~ ImpIememalion and Policy Issues for the Modemization of GPS
and ilS Raie in aGNS~ (1998) 51:3 J.Navigation 281 al 281...282 [hereinafterMcDonaldi.
162 see P. A. Salin. ~ReguIatory Aspects of Future Satellite Air Navigation SySleD1S (FANS) on ICAO~s

50th Binhday~ (1995) 44:2 ZLW 172 al 172 [hereiDafterSalin).
163 Not only is GPS used by the U.S. miIitary.. but aIso by foreign miIitary in NATO~who aree.~ 10
continue lO use the~ in order oot tG taise coordination issues within the organization. See~
s:fra nOle 72 al 6.
[ See W. v. Kries. "Sorne Comments on US Global Positioning System Polic:y" (1996) 45:4 ZLW 407 al
407 [hereinafter Kries).



•

•

38

significant damage, hostile exploitation of GPS is possible and GPS-aided weapons may

pose a signifieant threat if they manage to evade li.S. defense. Ta cape with future

threats, the 000 must develop selective denial techniques, such as tactical jammers to

deny positioning and navigation from GPS and differential GPS-based systems, as weil

as defense programmes against croise missiles and ballistic missiles that may carry

conventional warheads or weapons ofmass destruction. It bas been argued that it is in the

security interests of the United States to have differential GPS networks outside national

boundaries controlled by allied nations, as opposed ta potential adversaries or

international organizations. Direct control could encompass a variety of techniques,

ranging from encryption of communication links to diplomatie agreements that would

timit aceas and times ofoperation when circumstances warrant. 165

It was in the wake of the Korean airlines disaster166 that President Reagan

declared that GPS would be offered for ftee167 ta the civilian community.168 From then

o~ GPS has evolved far beyond its military roots and rapidly emerged into public

awareness. 169 It has DOW become vital ta telecommunication and transportation

infrastructures, supporting a wide range ofcivil, scientific and commercial aetivities. 170

Nevenheless, many current applications were not considered al the time of the

original planning and configuration of the systems. For this reason, there has been sorne

concem ta investigate and address, in panicular, the adequacy of the current GPS

16S See S.Pace.. ""The Global Positioning System: Palicy Issues for an Information Technologf (1996) 12:4
S~ Poli~' 265 al 267-268 [hereinafter Pacel.
1 Korean Airlines Füghl IŒOO7~ from New York la Seo~ South Korea. On 1 September 1983. the
aircraft suayed into Soviet airspaœ and was shot down br Soviet military airaaft avec the Sea of Iapan.
All269 persans aboarcl were kiIIed. For reIated Coon decisions,. see Bowden v. Korean Air Lin~ 814 F.
Supp. 592 (E. D. Mica.. (993); In ce Korean Air Lines Disaster of Sept. l.. 1983, 807 F. Supp. 1073
(SD.N.Y. (992). Compare Parkv. Korean Air Lin~24 Av. cas. (CCH) 17,253 (SD.N.Y. (992). See also
S. Kaiser....A New Aspect of Future Air Navigation Systems: How Secondary Surveillance Radar Mode S
CouId Proteet Civil Aviation~ (1992) 41:2 ZWL al 154-164.
167 lhe c:ost ofGPS services is finançed througb general ta:< revenues (000 and U.S Coast Guards costs)
or through air transportation trust~ which are supponed by a fùel ta:< or valued added ta."<.~~
~anote72at9.

1 See 5alin. supra note 162.
169 Over one miIIion GPS reœivers are DOW produced. annually. Projections are for GPS 10 be a 3[ billion
dollar market bv 2005.
170 See Pace.. ~pra note 165 31265-266.
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configuration, its future capabilities and dual (military/civil) charaeter.171 As a result ofa

comprehensive poliey review jointIy condueted by the White House Office of Science

and Technology Poliey and the National Security Counci~ a ''U.S. Global Positioning

Policy"l72 was announeed on the 29fh ofMareh, 1996 by Vice·President Gore, presenting

a strategie vision for the future management and use of GPS. Other studies have been

undertaken, such as the assessments made by the National Researeh COUReil and the

National Academy ofPublie Administrationl73, and the Rand Corporation.174

The dual...mode use of GPS is a partieularly relevant issue, sinee it makes GPS

both a domestic asset and an international resource at the same time. The mechanism cao

be explained as follows. GPS satellites transmit two different signais, namely, the

Precision P...code and the Coarse Acquisition or CIA code. Providing what is called the

Precise Positioning Service (PPS), the P..code is designed for authorized military usel7~

only. An encryption process sueh as anti·spoofing (AS) can be installed so as ta prevent

acquisition by unauthorized users. 176 '1t provides the most accurate direct positioning,

veloeity, and timing information continuously available from the basic GPS..., a

positioning aecuracy of at least 22 metres horizontally and 27.7 metres vertically, and

time transfer accuraey to coordinated Universal Timing within 200 nanoseconds."I77

The CIA code provides the Standard Positioning Service (SPS) for use by non­

military users. Less accurate than the P-code, and consequently more prone to jamming,

'lit] provides positioning accuracy of 100 mettes horizontally and lS6 metres vertically

ln See McDonaid supra note 161 al 281..282
l~ See U.S.. u.s. Global Posilioning Poücy (The White House Office of Science and Teclmology Policy
and the National Security Council 29 March 1996) [heœinafter GPS Policy Statement or Presidentia1
Decision Directive).
ln See U.S.. The Global Posilioning System. Charting the Future (Washingt~ D.C~ National Academy of
Public Administration and National Research CounciL 1995) (Chair: I.R. Schlesinger) [hereinafter
NAPAlNRC Repent.
174 See RAND Critical Technology~ Global PositioningSystem. Assessing National Polides (Santa
Monica: Rand (995) (Dir.: S. Pace) [hereinafterRAND Studyt.
liS 04pps is available to U.S govemment and other govemments (civilian and military uses) through special
a~ with the ._ 000."~ supra note n at 9.
1 6 See Pace.. supra note 165 al2fi6.267.
177 Larsen. supra note 72 al 9.
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and rime transfer within 340 nanoseconds.,,178 For national security reason~ its accuracy

bas been degraded by the U.S. military to a level of about 60-100 metre 2drms by

imposing the so..called selective availability (SIA). Differentiai corrections are normally

provided to the individual GPS user by makiog use of augmentation techniques,

increasing accuracy to 5 metres and in sorne cases even to the sub-metre leveL 179

Advisory committees have strongly recommended the removal of the SIA in

peacetime, arguing that the risk of encouraging GPS-aided weapons must be balanced

against the benefits of using GPS for satellite-based navigation. Allegations against ilS

removal., bowever, remind of the importance of regional and international agreements 00

the management of GPS and related augmentations in limes of war and criseS.
180 The

Presidential Decision Directive of 1996 revealed the intention to "discontinue the use of

GPS Selective Availability within a decade". Initial consideration for its removal would

begin in 2000, heoce the President would make an annual determination on the issue, "in

co-operation with the Secretary of Transportation, the Direetor of Central lntelligence,

and heads ofother appropriate departments and agencies.,,181

Driven by the need of system architectural improvements, including the overall

system funetions and configuration, details of signal structure, augmentations and

constellation enhancements, various studies l12 were recentIy completed within the U.S.

govemment. Apart trom the termination of SIA, which is scheduled for 2006, an increase

in the size of the GPS constellation to JO - 36 sateUites is being considered as part of the

future evolution of the system. A second coded civil frequency will be added to L2, at

1227.60 MHz, on Black IIF sateUites scheduled to be launched in 2003. Addition of a

third civil signal has a1so been considered 50 as to improve redundancy and enhance the

capability ofGPS. The signal would he provided at 1176.45 MHz on Black IIF satellites

liB Ibid.
1;9 See McDonaId.. supra note 161 al 289.
180 Sec~ supra note 165 at 269.
181 Presidential Decision~ supra note 172 al puas. m(2) and V.
182 The 000 tbrough the GPS Ioint Programme Office (GPO) bas analysed the feasibility of a wide range
offuture architectural optio~ the resullS of the study baving hem publisbec:l in the Acquisition Master Plan
in 1997. So have the Defense Science~ the USAF Sclentific Adrisory Board and the NRC~ baving
completed their investigation in 1995. SeeMcDo~ supra note 161 al 28S.
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to be launched in 2005. By contrast with the new signal on L2~ this signal would be

available for critical safety...of...life applications due to its location in the protected

ARNS/RNSS frequency band. These additional frequencies Will also be free of direct

user charges. 183

When the need arises to balance national security, foreign policy and economie

interests, due consideration must be given ta the faet that whilst GPS~s space and control

segments are under U.S. jurisdietion, the user segment is already in the hands of the

private sector ail over the world. ThUS., the reason for strietly national control which

emerges fram the guidelines of the GPS Poliey Statement as an overriding priority.l84

AIthough encouraging private sector investment in and use of U.S. GPS technologies and

services., and promoting international co-operation in its use for peaceful purposes, the

Depanment of Defense will "continue to acquire, operate, and maintain the basic

GPS.,.,185 As for the management and operation of GPS and U.S govemment

augmentations, according ta the Policy Statement, GPS has progressed tram exclusively

military control ta he managed by a permanent interagency GPS Executive Board, jointly

chaired by the Depanments of Defense and Transportation, the latter being responsible

for ail federal civil GPS matters. l86 Commenting on the issue, Dr. Wulf v. Kries has

stated that:

Nowhere in the l'OHey statement foreign puticipation is considered as
e.ûending 10 the system's govemanœ. ... InstiIU1ionally~ therefore. GPS
will remain a milltary system. As such it is not suitable for
intemalionalization. ... Any fonn of international participation would
be conditioned on complianœ with U.S. military requirements. This
inevitably rules out a multi-putite GPS partnershïp.Iii

Moreover, a reading ofthe Statement clearly indicates that the U.S government is

determined to institute GPS as an uodisputed global monopoly: by ucontinu[ing] ta

provide the GPS Standard Positioning Service ... on a continuous, world-wide basis, free

183 See GNSSP Report~ supra note 108 al para.. 3.2.1 a. b. See aIso, ibid. United States RarionaJe for the
Selection ofGPS fJ, Appendi:< E to the Repon on Agenda Item L
184 See Kri~ supra note 46 at40S.
185 Presidential Decision~ supra note 172 al IV (1)•
186 Ibid al m(7), IV (1).
187 See Kri~ supra note 46 al 408.
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of direct user fees",188 the U.S. plans to enhance the already stimulated growth of

commercial GPS applications. This faet coupled with the discontinuance of the selective

availability is even expeeted to serve as a deterrent to international competition. Such

ambition becomes manifest when the government advoeates the acceptance of GPS and

u.S. govemment's augmentations as standards for international use. 189

Reality, however, shows otherwise. The RAND Study reminds that competition

with GPS is a possibility, which could endanger the U.S (ead in satellite navigation

technology and commercial exploitation, especially if the United States were to fail to

sustain the GPS constellation or to provide competent and reliable services, or were to

charge users for access to the signais, ''thus creating an economic niche for a competing

system."190

Furthermore, the international community is preparing itself for the development

ofa civilian-controlled GNSS. The European Commission has set out a strategy to secure

a full role for Europe in the development of the next generation GNSS. It foUows that it

bas proposed to develop "an integrated European GNSS system, Galileo, open to other

international partners, that is independent of the GPS system but complementary to and

fully interoperable with GPS.,,191 Furthermore, on February 18, 1999, a decree by

President Yeltsin created a joint-military-civilian board to operate GLONASS. The need

for funding along with the aeeess to highly valuable radio ftequencies bas determined a

188 Presidential Decision Directive. supra nole 172 al nI (1). The United Srates bas pledged before the
General Assembly of {CAO ta continue ta provide GPS signais free of direct user charges to the
international civil aviation community. This pledge was af6rmed in the Directive issued in 1996, and the
commitmenl was solidified by and Act of CODgress in 19977 which established as a mauer of Iaw the
provision of GPS semees for~ C'iva commercial,. and sclentific uses on a continuous world-wide
basis free of direct user charges. ICAO, 15f1t Session ofthe Council. Po/icy on the Future Use ofthe
Global Posilioning System. ICAO C-WPIlI097 (9 MareIl 1999), presented by the United Srates ofAmerica
al 2. But sec L. Bond 1be GNSS Safety and 50vereigmy Convention of 2000AD" (Global Airspaœ 99,
Washington OC, 3 February (999) [unpublished], wbere the speaker higbligbls the fact tbat the language of
the PDD is not c1ear and 50 deserves careful œading. In bis view, there are two critical contlieting clauses:
~[tlhe first says that GPS will be provided continuously, without~ for civil purposes. The second
says that GPS will remain responsive ra the National Command Authority, ie. the President of the United
States. Sa the PDO reserves 10 the U.S. the right ta tom oft~ or spoof GPS wbenever il wants
without priornoIiœ orexpIanation."
189 Sec Kries.. supra note 46 al 409.
190 Pace.. supra note 165 al 270.
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change in policy. Besides allowing for private foreign investmen~ the possibility exists

for co-operation between the European Commission and the Russian Federation, sa that

GLONASS would become part of an European Global Navigation Satellite System.

Detailed discussion on the subject will follow below.

B. GLONASS

From its inceptio~ in the Middle of the 1970s, the GLONASS medium-orbit

global navigation satellite system was developed by the former Soviet Union as a dual­

purpose system for both defence needs and for civil use, much like its Amencan

counterpart. However, the systems differ on two important aspects:

Firstly, GLONASS orbits have a greater inclination than those of GPS, which

makes it possible to have a greater number of satenites simultaneously visible to users in

the middle and high altitudes. Secondly, while GPS satellites use but a single frequency

to operate on, and signal division is performed by the "code metbod", GLONASS uses

frequency division of its signaIs. As a result, the systems' immunity to interference is

much strengthened, although a wider frequency speetrum becomes a necessary condition.

Thirdly, and MOst significant ofail, the Russian Federation bas no intention ofdegrading

the channel intended for civil use. Suffice it here to say that the aetual position-finding

accuracies in GLONASS are 60 metres horizontally and 75 metres vertically, with a

probability of99.7 percent. 191

Radionavigation signais are presently transmitted in two frequencies, namely LI

and L2. The so-called Standard Accuracy Channel (L1) is designed for civil use. Future

evolution of the basic system includes its transfer to civil control and its promotion to

benefit such users. Thus, addition of a new ranging signal on L2 for civil use is under

consideration by the Russian authorities. l91

t9t EU. Communication CO~[ (/999) 54 final of /0 February 1999. Gali/eo. Involving Europe in a New
Generation o/Sotellite Navigation Services [1999] Bulletin EU 112 1999, Tcmsport (5/23) at 1.3.1~9.

tg: See V. Kuranov & Y. Iovenko. ~CapJbillty and Performanœ Make GLONASS Suïtable for Navigation
in AlI Pbases ofFlight" (1997) 52:9 ICAO J. 11 al. 11.
193 See GNSSP Report. supra note 108,Appendixto the Report onAgendaItem 3 a13.22.
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The overall objective in the planned evolution is ta improve performance

charaeteristics and enhance its capabilities as one of the GNSS elements. The next

generation known as GLONASS-M May include: i) enhanced data structure allowing

better combined use of GLONASS and GPS; H) modernîzed space segment; üi)

additional signal power on L2; iv) provision ofP-code on Ll/L2.194

The possible use of GLONASS in the proposed European Galileo system will be

discussed below.

2. Satellite-based Augmentation Systems

A. Wide area augmentation system (WAAS)

The WAAS is being developed by the FAA (United States) to satisfy

requirements of primary means navigation down to, and including Category 1 precision

approaches, which are not met by the basic GPS service. lt is aIso expeeted "to improve

system accuracy to approximately seven Metres vertically and horizontally, ta improve

availability ..., and ta provide integrity information about the entire GPS constellation.,,19s

lt consists of an integrated network of ground reference stations~ which receive

GPS signaIs and, having determined if any errors exist, relay this data ta the wide area

master station where correction information is computed and uplinked to geostationaryl96

communication satellites. The message is then broadcast on the same ftequency of GPS

to receivers on board the aircraft flying within the coverage area. l97

194 See ibid.
195 lC.Johns. MEnhanœd Capability ofGPS and Ils Augmentation Systems Meets Navigation Needs of the
2111 Century" (1997) 52:9 {CAO J. 7 al 7.
196 A geosIationary satellite (GEO) is a geosynchronous satellite whose circuIar and direct orbit ües in the
plane of the eanh~s equator. This orbit,. the so-caUed geostationary orbit. is loc:ated al an altitude of
approximately 35. 786.557 km above the eanh~s surface. With a period of revolution equivalent 10 the
rotation of the~ a satellite there pIaœd appears stationary in relation to a point on earth. S1atïon
keeping operatio~ however. are neœssary tG Iœep il al the desired position,. sincc il may be atrected by
various natwal forces. See R. Jakh~ 1'he Legal SIatUS of the Geostatiooary Otbi~ (1982) 7 AmL Air. &
Sp. L 333 al 333, note L For more information,. see I.Wtlson,. '1'he Intemational Telecommunication
Union and lhe Geostationary Orbit • An Overview" (1998) xxm AnD. Aïr. & Sp. L. 241.
197 See ibid. at 8.
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B. Local Area Augmentation System (LAAS)

Intended as a complement to the WAAS~ the LAAS will he used where the former

is unable to meet existing RNP requirements. In addition, it will provide the extremely

high accuracy necessary for Categories n and ID precision approaches and is expected ta

be able ta pinpoint an aircraft's position to within one metre or less. 198

c. Multi-runctional Transport Satellite Augmentation System (MSAS)

Responsible for the provision ofair traffic services in the Tokyo and Naha Flight

Information Regions (FIRs)~ which covers a vast congested area connecting the

AsiaIPacific region ta North America, Japan saw the need to develop the Multifunetional

Transport Satellite (MTSAT) to cope with the rapid increase in traffic and to eosure

safety and efficiency in the implemention ofthe CNSIATM systems. l99

The MTSAT~ currently under implementation, is composed of geostationary

satellites with aeronautical and meteorological payloads, the former providing

communication and navigation funetions.200 Its navigation component, the so-called

MSAS, provides three types of GNSS augmentation information, namely, ranging,

integrity and differential information. 10
1

Policy considerations indicate that the Japan Civil Aviation Bureau will continue

to offer MTSAT for use as a common infrastructure in the AsiaIPacific region on a not­

for-profit basis. Its use is not mandatory~ even within Japanese FIRs. As seamIessness

[98 See j.C.Jo~ "'Navigating the 21· Century with~ (1997) 39:3 Journal ofATC 34 al. 34-35.
[99 See K. Fukumoto" K.~ "MTSAT: Japmese Contribution to the Implementation of ICAO
CNS/ATM Systems in the AsiaIPIlcific Region" (1998) 46:184 Revue Navigation 442 al 443.
~ See WWIIMP. supra note 5~ ~SAT: lapan~s Contribution to the Implementation of the ICAO
CNS/ATM Systems in the AsiaI Pac:ific Regîons'\ ICAO WWIIMP-WP/45 (Il May 1998) [hereinafter
WWIIMP-WP/4S] al 2•
::01 See K.Fukumoto &:~ YIISt of Severa! Japanese Satellites Designed fot Aeronautical Use is
ScheduIed fot Launch in 1999" (1998) 52:9 ICAO 1. 16 al 17.



•

•

46

and interoperability with other augmentation systems are desir~ co-operation and close

work with related organizations is necessary and is being sought.%02

D. European Geostationary Navigation Overlay System (EGNOS)

In December 1994, Europe finally came out with its own strategy as regards

satellite navigation. The Council of the European Commission welcomed then, in a

reso[ution, the Commission's proposai "to initiate or support work needed for the design

and organization ofa global navigation satellite system for civil use,,203

The European Tripartite Group (ETG)204 was subsequently set up "to facilitate a

harmonized and concerted European contribution to the next generation of global

navigation satellite systems.,,20S Retlecting the multimodal and international nature of the

systems, the group is composed of the Commission of the European Union, Eurocontrol

and the European Space Agency (ESA).206

The approach being taken by the group comprises two steps. Firstly, ''to malee the

best and earliest possible use ofsystems based on GPS and GLONASS", byengaging in

the provision of augmentation services. Secondly, and meanwhile, ''to develop and

deploy an independent civil successor which will not suifer trom the technical and

institutional limitations of the curreot systems,,207, "and at the same time will facilitate

:œ WW/IMP-WP/45. supra noie 200 al S.
::03 Hanl &: WIaka supra note n al 171.
::cJ4 The role oC each organization in the ETG cm be defined. as follows: Eurocontrol is responsible for the
definition of mission requirements for civil aviatio, opemtiooal~ system validation anc:l certification;
ESA. for the development and operation of EGNOS: and the European Commissi~ for institutiooal and.
policy matt~ induding international coordination. See European Tripartite Ciroul\ "Europe Pursuing a
Broad Multimodal Satellite Navigation Programme as its Contribution 10 GNS~ (1997) 52:9 [CAO l13
al 14 [hereinafter ErG].
::os WWIIMP,. supra note S~ "EGNDS Spaœ Based Augmentation Service ta GPS and GLONAS~~ [CAO
WW/IMP..WP/67 (Il May (998) [hereinafter WW/IMP-WP/67) al para. 2.I.
~ See ibid. For an inteœsting and œœnt ana1ysis of the Eurocontrol Convemio~ see RD.van~
"Recent Dm:lopmentsal the European Organization for the Safety ofAir Navigation (EUROCONTROLr
([998) xxm AnD.. Air1: SI'. L. 3llat 311-320 [heœinaftervan Daml.
~ ETG.. supra note 204 al 13.
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access for European industry into the global market for systems and services,,208 To

distinguish these two phases~ theyare referred to~ respectively, as GNSS-I and GNSS­

2.209 EGNOS is the European contribution with respect to GNSS-l; Galileo, the proposed

development for GNSS-2.

EGNOS~ space segment will use the transponders on the Inmarsat-lli Atlantic

Ocean Region East AOR(E) and Indian Ocean Region (IOR)~ and Artemis geostationary

satellites ta perform its augmentation funetions, namely geostationary ranging, integrity

monitoring and wide area differentiaI, and is expected to achieve full operational

capability in 2002. [t will be fully interoperable with the other satellite-based

augmentation systems.210

As for the ground segment, ranging and integrity monitoring stations equipped

with GPS/GLONASS/GEO receivers~ atomic clock and weather sensors aet as data

collectors. Such data is transmitted ta master control centres which estimate errors and

produce the necessary augmentation messages then relayed to navigation land earth

stations, where a GPS-like navigation signal is generated and upünked ta GEO satellites,

and, through these, transmitted ta users. There are two land eanh stations per GEO

satellite, one active and one in hot backup. The communication network of the EGNOS

ground segment is based on terrestrial and satellite links, depending on the geographical

location and service availability, but a fully redundant network is to be deployed.211

:ni EU.. Commission Working Document. Sec (1999) 789 final of 7 June 1999. Towards a Coherent
European Approach for Space. [l9991~ bUp:l/europa.eu.intlcommfpclspacelcom_œc_en.html (date
acœssed: 5 December 1999) al 17 [hereinafterCOM Sec (1999) 789).
~ For a more detailed expIanation of the GNSS-l and GNSS-2 systeJDS~ concept and mission,. see
Warinsko.. supra note 124 al 21-24; "Global Satellite Navigation: From GNSS-l to GNSS-2t9 (1997) 41
Prospace 2 al 2-5: Y. Tœmpat. Les Projets GNSS: La Contribuition Européenne" (1996) 44:173 Revue
Navigation 41 al 44-51.
~o ErG.. supra note 204 al 15•
211 See Thomson~SF .. "Egnos: The Future European Navigation System~ (1997) 41 Prospaœ 6 at~;

WWIIMP-WP/67.. supra note 205 al paras. 4.4 - 4.8.
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Section 0: Emerging GNSS Elements

1. Galileo

The proposed development of a constellation of satellites, Galileo, intended to

become a key element of the Trans-European Network (TEN) for navigation and

positioning services, and a new element of GNSS, is part of the strategy set up by the

European Commission "to secure a full role for Europe in the development of the next

generation ofGlobal Navigation Satellite Systems.~Zl% Lack of European influence on a

system which is increasingly gaining importance in nearly ail fields of technology and

becoming central to ail forms of transport would place its industry in an extremely

disadvantageous position and seriously constrain its capacity to compete in the rapidly

expanding markets.zB [n addition, "[it] could make it difficult in the future to resist

possible unilaterally decided and excessive charges", and there would ooly be "a limited

possibility ofquickly developing altematives.,,214

Recalling the existence of imponant industrial, strategic, military and political

interests for Europe in the control of the systems, in January 1998, a Commission

Communication21S proposed an approach involving the development, at the European

level, ofa system which would fully meet the requirements for its civil use.

The possibility of international co-operation was studied and it was recognized

that joint development of the next generation GNSS was likely to be the MOst cost-

:1:: COi'4 rI999) 5-1. supra note 19L
::1.3 See COM Sec (1999) 789.. supra note 208 at 17. >4Failure by Europe 10 aet woulc1 strengthen the pesent
US marIœt dominance and leave Europe entirely dependent on the US for many security-related mauers.,.
UIt Depanmcol of the Emironment. Transpon and the Regio~ Consultation on rhe European
Commissions Communication on Galileo. lnvolving Europe in a New Generation o/Satellite Navigation
Services COl\-' (/999) 54 final (April (999)~ http://www.aviation.detr.uk.consultlgaliIeormdexlh1m (date
acœssecl: 09 August 1999) [hereinafter OK Consultation}.
:14 EU. Coundl Resolution 0/19Ju/y 1999 on the lnvolvement o/Europe in a New Generation o/Satellite
Navigation Services - Galileo - Definition Phase. (1999) O.I.e. 1mle 221101.
:tS EU. Communication COM (/998) 19final 0/2/ January 1998. TOWlUtfs a Trans-European Positioning
and iVavigation Networfc. lncluding a European Strategy for Global Navigation Satellite Systems (GNSS)
[1998] Bulletin EU ~ 1998.. Transport (1126) al 1.3.171.
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effective alternative, as long as certain conditions were satistied, namely: i) full European

participation in the future design, development and operation of GNSS; ü) tirm

guarantees against unilateral suspension of services; and Hi) an opportunity for the

European industry to compete in ail segments orthe related market.216

Whereas the US is not willing to share control of GPS for the reasons already

expresse~ the Russian Federation is effectively otTering full partnership in the

development ofa new international civil system from the basis ofthe present GLONASS.

The principal advantages of this approach would be the shared use of the valuable

GLONASS frequency allocation217 as weil as Russian know...how in satellite operation

and contro~ which would allow for a rapid development ofthe systems.Zl8

Therefore, with a view to providing Europe with the capability to deliver a global

service that would meet the requirements of safety--critical applications, the Commission

proposed the development ofan integrated European system, Galileo, global in coverage

from the outset, open to ail international partners, independent from the GPS system but

complementary ta and fully interoperable with it, and which would exploit new statC"'of­

the-art capabilities in a civil system, making the overall GNSS robust and remedying

certain current shortcomings. The proposai is based on a core constellation of 21-36

medium-earth orbit satellites219
, combined with the appropriate infrastructure, with a

currently estimated cast ofbetween EUR 2.2 and 2.9 billion.no

::16 See ibid.
::1~ -GaliIeo migbt transmit on two ofthe currenl GLONASS frequencies and one or more GPS frequencies.
Use of frequencies covered by the European fiIings in the lTU will aJso be considered." EU.. Commission
Communication of /0 February 1999, Galileo, lnvolving Europe in a New Generalion of Sate/fite
.Vavigation Services, Final Terr, G:\07\02\08\Ol-EN\final\te.~doc (1999) al 12. note 22..
bnp:/www.fmafilradionavigationldoclgaliIeo2.pdf (date acœssed 5 Deœmber 1999) [hereinafter CO~/
Final Tert).
::l8 See COAtI Final Text. ibid. al 5-7.
::19 The GNSS-2 Forum Technical and Fmancial Group set up by the Commission in March 1998 identified
a 36 MEO + 9 GEO constellation as a baseline to meet user requirements (9.1 mettes horizontal and
vertical accuracy, withoul local area augmentatio~ 95% of the lime). ÜIIÏJD3l integration of ground
networks, including !hose developed for EGNDS and, if suitable agreements are~ GLONASS is
also foreseen. Ibid. al 10.
no See COk/ (/999) 54, supra note 191.
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Security concems with regard ta protection against interference and misuse as

well as selective deDiai in case ofwar have clear implications for system design and need

ta be resolved before the test and validation phases cao begin. The approach favoured is

to develop three different levels of service. At a tirst level, a basic Galileo signal for

mass-market applications ta which there wouid he universal aeeess would be provided

free of charge, in consistence with the present U.S poliey. At a second and third level, a

fully certifiable controlled access service (restrieted through signal encryption) would be

available to subscribers subject ta user charges. With guaranteed availability and

accuracy, il couid satisfy institutional commitments and international requirements for

safety-of-Life and security-related services, such as civil aviation. Thus, il would even

constitute a marketable asset. Most significant, perhaps, the GaIileo service provider

would expressly accept full liability in case ofa failure to meet performances specified.221

Recognizing the difficulties in generating revenue from Galileo whilst the GPS

SPS is provided for civil use free of charge, ruling out the possibility of Galileo being

provided exclusively by the private sector, the Commission suggested that it be

developed as a public-private partnership (PPP), and proposed the following financing

strategy:

a) substanlial financing al European level through the EU budget,
notably the TEN.. research and development programmes and.. the
ESA:

b) establishment of revenue streams.. which is likely to require
reguIatory action;

c) developing a public-prïvate partner5bip to deliver complememary
finance and value money and to ensure tbat user'5 needs are met.2:!2

Suggested sources ofrevenue include: i) introduction of levies on reœivers for ail

satellite-based applications and operating license fees; ü) provision of controlled access

services against fees; iii) mandatory use ofcenain services by means ofpublic regulation;

and iv) other applications by the private sector.ttJ

221 Sec CO~/Final Tut.. supra note 217 at 11, 16,17. Sec aIso, GNSSP Report., supra note 108 al 3.3
222 EU....Get GaliIco to Set Pace in Satellite Navigation"', Researdt and Development Sector (10 February
1999), http://www.eubusiness.comireUindexJ1tm (date accessed: S Deœmber 1999) al2..
::n Sec COM final Te.tt., supra note 217 al 16, 17. But sec UK CODSUltation,. supra note 213 al 3,4, wbich
contends that "the possibility that certain uses ofGa1iIeo may be made rnandatory tG genemte revenue and
to make savings through the witbdrawal ofconventionai aids is ofconœm.. The govemment considers tbat
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As regards the public-private partnership, the most efficient structure involves the

allocation ofrisks and the creation ofa vehicle company, accountable for project delivery

but with efficiency guaranteed by management autonomy. It is to be put in place through

public tender by a Public Management Board established for theses purposes.

The Board is to be succeeded in the operational phase by a Galileo

Administration which will be responsible for managing operations, guaranteeing

performance and 5eCUrity coordination, while contraeting out the aetual operation of the

system to the European GNSS service provider (the vehicle company). ln~ "the

European service provider is in charge of providing the service either directIy to the end

users or to third party service providers who incorporate the GNSS service into a wider

service they then provide to the end users.,'J224 With a legal personality, the

Administration will be responsible for responding ta any liability claim relating ta

Galileo.2~ Whether and ta what extent there may be a partial or total "release of liability"

of aState when outsourcing the provision of GNSS signais, services and facilities to a

foreign entity will be subject ofdetailed consideration in Chapter 3.

The overall approach presented by the Commission was approved by the

European Couneil in June, 1999, when it decided to set up the definition phase for

Galileo.226 A resolution2Z7 followed on 19 July 1999, whereby the Couneil invited the

Commission, inter a/ia.

i. to tùlly e."q)lore posstbilities for co-operation and/or future
development wim the United Saates aDd the Ru.ssian
Federation while continuing technical consultations:

Ü. 10 e."q)lore the interest of other third countrÎes to cooperate in the
area: ...

:::4 [CAO. Fine J.~{eeting ofthe Secretariat Study Group on Legal Aspects ofCNSlA~[Systems~ rCAO
SSG-CNSII·IP/I {April 1999) al 4 [hereinafter SSG-cNSIII.
~ See COJ.~[ Final Text" supra note 217 al 21·22.
~ See EU.. Counal Resolution of17June 1999 on the Commission Communication on "Galileo.lnvoMng
Europe in a New Generation afSatellite Navigation Services", [1999) Bulletin EU 6-1999.. Transport (219)
al I~83.
:27 1999/C 22110 L supra note 214.
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ili. to present a thorough cost-benefit analysis enc:ompassing aU
relevant options for the whole proj~ and within this
fiamework to:

a) e:wnine scenarios for the creation of revenue sources ...;
b) develop and 10 present al the beginning of the year 2000,

framework conditions for the proposed pubüc-private
pannership.. including an appropriate distribution of mies
and tasks. as weil as costs and risks ...~

c) cœate timely and realistic conditions for securing finance
largely from the privale sector ...

iv. ...to stan without delay in co-operation wim the ESA and the
Member States. the clefinition phase of the projcet ...~

The priority for the Galileo project detinition phase is therefore to fully explore

the overail market possibilities sa that a tirm decision can be taken on system

performance, and to take that analysis to a stage ~'where the private sector is willing to

make financial commitments on the basis offuture expected revenue. ,,229

It is clear that the main benefits of Galileo are political rather than economic,

"notably the advantage ofretaining control over safety critical services."no Nonetheless,

it is still necessary to distinguish between the sacial-economica1 desirability and the

financial viability of the project, since most expected benefits will not result in revenue

without regulatory action at the public level. Therefore it is the endorsement of a ppp

approach, whereby users' needs will have a central role, the means to help improve value

for money and make the private sector contirm its commitment to the project by investing

risk capital in it.231

Lastly, key decisions in the definition phase depend on the nature of the

commitments the international partners are wiIIing to make, thus the urgent need to go

=s Ibid
:::!9 CO~[ Final Tat.. supra note 217~ Anne:< IV. See especiaIIy~ N.War.insko~ ""Ambitious Projed. Would
Involve Europe in New Generation of Satellite Navigation Servi~ (1999) 54:9 rCAO 1. 4 at 4-5~ 29
[hereinafter Warinsko).
:30 Ibid. For an analysis of the impact ofGaliIco on the satellite navigation market and an estimate of gross
economic benefits forE~ see ibid.
~1 see ibid. al 26-27.
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beyond the exploratory stage in the discussions with the Russian Federation, the United

States and other countries to assess the scope for their praetical involvement in Galileo.232

In any event, the challenge is to aet decisively and in time. Otherwise, the planned

evolution of the GPS will reinforce its market dominance in a way that it may tinally be

adopted as "the" standard, leaving Europe to play but ooly a Mere supporting raie.

%. The Way Forward

Following the GaIilee experience and ather recent developments, iocluding the

proposed GPS L5 signi4 it bas been acknowledged that the evolution ofGNSS will be an

incremental process, "which cannat and should oot be bound to predefined GNSS

configurations.,,13) The initial package of SARPS recommended by GNSSP/3 has been

developed so as ta he able ta easily accommodate any modifications or new elements.

The optimum design architecture of any future navigation system, the so-called

long-term GNSS or GNSS-2, will have to satisfy Many user applications apart ftom civil

aviation. Each will require a ditTerent level of safety and accuracy performance. It must

he need-driven to be commercially attractive and financially justifiable. ln particular, it

should evolve trom the existing elements, maintaining full interoperability with them in

arder to enable a timely and cost-effective transition. "Undoubtedly there will he

institutional, political and funding hurdles to overcome, but the assurance and long-tenn

security offered by an intemationally-owned civil system would seem ta make it

worthwhile.,,234

~ See ibid. at 25·28. 4'he li.S. bas made it cIear that they could coosider inaeasing European insigbt and
input into the operation and management of GPS civil fimetions (e.g. through civilian rqxesentalion al the
civil GPS augmentation centres); reciprocaIly, equivalent treatmeIl1 of the li.S. witbin GaIileo would be
e.~ Wilh the Russian Federation the Commission willlXOPOSC to the Counàl to open negotialioDS
with a view to deveIoping a joint Euro-Russian GaIiIeo.... On the scenario oC jointdevel~ there
would need ta be provision for the creation of a joint Sleering committee to approve development of an
appropriate signal structure and coordination of plliey and teehnical issues. ._ Respeaive tigblS and
obligations ... would aIso need ta be agreed in dctaiI.,.,
::n GNSSP Report. supra note 108 al pua. 3.2.1.1.
::J4 J.Spiller etT.T~ "PlanningofFuture Satellite Navigation Systems" (l999) 52:1J. Navigation 47 al
47.



•

•

54

Section m: Evolutionsry Introduction ofGNSS

1. GNSS u a Sole-MeaDI Navigation System

In accordance with the Global Plan, "GNSS implementation will he carried out in

an evolutionary manner, allowing graduai system improvements to be introduced.',ns

Guidelines for transition to the future systems encourage the earliest possible accrual of

its benefits starting with supplemental en-route use. Three levels236 have been identified

by the FANS Phase il for introduction of GNSS-based operations, namely the use of

GNSS as a supplemental means ofnavigation, as a primary means, and as a sole meaos of

navigation, the latter representing the ultimate goal, when GNSS must a1low aireraft with

the required state of avionics equipment to meet aIl four RNP requirements for a given

operation or phase offlight.

The terminology above is a further indication that operational approvals for

aireraft must be issued for particular operations and should identify specifie conditions or

restrictions to be applied. Ta this end they might vary by States.D1

Whether GNSS will become the sole navigation system of the future bas been

widely discussed world-wide.238 Although the ground infrastructure of the current

navigation systems must remain available during the transition period to ensure the

:3S Global Plan. supra note ~ vol l at rma 6.7. L
:J6 The supplemental-means GNSS must only meet accuracy and integrity requiœments for a given
operation or phase of ffight. as long as it is used in conjunetion with a sole-means navigation system on
board the airaafl Requirements for the primary-means GNSS do not ditTer from th~ e:(œpt that once
there is no supponing sole-means navigation system on boarcl operations must be limited tG specifie times
to ensure safety is not compmmised.IC40. 15f1t Session afthe Coundl. Use ofGNSSas a Sole lv/eans of
Navigation. [CAO C-WPIlI0S1 (5 February 1999)~ JXeSented by the Secretary General at 2-3 [hereinafter
C-WPlllOSll·
:Ji See GNSSPI3~ supra note 439 "Use of GNSS as Sole Means of Navigation~~ ICAO Doc.. GNSSPI3·
WP129 (9 April (999) al 6.7.5.
=m During the World-wide CNS/ATM Systems Implementalion Conferena\ some questions regarding the
ability of GNSS to become the sole-means navigation system were~ and the conference noted tbat
ICAO wouIâ consider them in the ongoing development of SARPS for GNSS. For subsequent discussions
within the ICAOC~ see ICAO, 15~ Session a/the Council 'ft ~\t[eeting, [CAO C-Min ISSn (22
February (999) al 7-13.
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reliability of the new syste~ it is undeniable that considerable savings would be accrued

if such technology could he put aside in exchange for sole dependence on GNSS.

However, opinions seem to differ as to the safety there really is in relying on the sole

means GNSS. While sorne have stated that "[t]here is safety in the existence and

availability ofsevera! GNSS systems, each ofwhich can provide back..up in case another

system goes down"239, others have argued, for example, that "America's defense will

Dever rest solely on satellites. lfthe civilian navaids are cut oa: the DOn will put inertial

systems in ils planes and will never turn otT its own ground based oavaids. This lesson

should oot he lost on our civilian leaders.,,240

There are, on the other hand, a number of factors that might influence the

performance of GNSS, ail of which raise important concems with respect to the sole

reliance on the services provided. Apart from the intentionaI degrading ofthe civil signal,

which has been discussed above, these concems include the unilateral suppression of

GNSS service in a confliet zone, or else the disruption of the signal by hostile military

forces. Legal considerations have indicated that selective deDiai of signals to such users

for national security purposes might not he considered illegal after all in such

circumstances. In this sense, the Chicago Convention clearly stipulates tha~ in case of

war, the freedom of action of any of the contraeting States affect~ whether as

belligerents or as neutraIs, shall not be affected by its provisions.241

Funhermore, international law recognizes the well..known roman maxim sa/us

populi suprema lex as a correlative to the fundamental principle of "self-preservationn
,

whereby the State may "take all necessary measures to protect the nation against external

danger and hostility". Under cenain circumstances, the State MaY "even disregard a

minor right ofanother State or ils nationals in order to preserve its own existence.,,242 In

the words ofBin Cheng:

239~ supra note 72 al 10.
240 L. Bond. i4Global Positioning Sense II: An Updateft 39:41 ATC (1997) 51 al 53.
241 See Chicago Convention.. supra note 40, Anide 89.
242 B. Chen& General Princip/esofLawasAppliedby the Inte17flltiona[ COI01S and Tribunals (Cambridge:
Grotius Publications.. (987) at 31[hereinafter Cheng). 1lle rigbt of a Slate to adopt the course which il
considers best suited to the exigencies of i1s security and to the maintenance of its integrity, is 50 essential a
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ln the present structure of international societyy however7 where a Slaie
stands on the one band as a supreme poUtical institution. sovereign
within ilS bounœri~ and on the otherbandas a member ofa society in
which other equally sovereign members co-e.xïst, ... a proper
knowledge of the limits and conditions of ilS application is just as
imponant as knowledge of the e:<istence of the principle itself. ... The
only legallimitation on the discretion of the States appears to be the
principle of good faith. The measures taken should be reasonable and
must not he arbitrary, oppressive or mainlained longer than
necessary.:43

B.D.Henaku, invoking the doctrine sic utere tuo ul alienum non laedast argues

that the signal provider State is under no obligation to provide the signal, but where it

opts ta do 50, its sovereign rights are curtailed and the State is '1"estrained from taking

actions that could cause transnational damage.,,244

Principal among security concerns therefore is the need to protect access to the

signal for safety-critical uses from potential threats of intrusio~ interference or jamming,

that might disrupt GNSS services over relatively large areas. States and service providers

should conduet investigations on the improvement of techniques to prevent or minimize

the effects ofjamming and spooting.245

Other concerns can be cited. Sorne are environmental-related, such as ionospheric

aetivity wmch following an ll-year salar cycle, may constitute the largest error

component in GNSS, requiring continuous ditTerential correction.246 Furthermore,

interruption of the services due to budgetary constraints cannat be forgotten as anather

contingency. The American oiTer and its Russian counterpart have aetually been made

right tbat, in case of dou~ trealy stipulations cannat be interpœted as ümiting i~ even thougb these
stipulations do Dot conOiet with such int.eJIXetation.... The Wimbledon Case.. Dissenting Opinion by
AnziIottiand Huber. [19231 PCU.Rep. Ser. A. No. l.at37.
~43 Chen~ ibid al 56. For a reJated Court decision.. see Carlos Buaerjield Case ( United States v. Denmark)
[189012 Inl Am. a111857 1206.
244 Henaku.. supra note 26 al 196.
245 See O. CareL. "La Protection des Usagers du GNSS Conue les Interrupions de Service'" 46:182 (1998)
Rewe Navigation 213 al 213·218. See aIso GNSSP Report. supra note 117.. Appendix 3A-3 10 the Report
on Agenda Item 3 al 2.7.1
246 See McDonal~ supra noie 16lat 291.
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subjeet ta., respeetively, the availability of govemment funds and allocation of

resources.247

The potential of GNSS to provide a seamless navigation navigation guidance

globally and for all phases of tlight bas been promoted by [CAO. The ability of the

system to do 50 is not yet fully demonstrat~ and a number of concems are still being

addressed:

To date. no evidence is avaiJab[e 10 conclude tbat this potentia1 cannot
be realized. Shoncomings of todayJs GNSS are being mitigated
through the introduction of augmentations and imegrated applications
of these augmentations. and other limitations can be ovcrcome by
evo[utionary developmem towards the [ong-term GNSS.248

ln brie( GNSS sole means approval is therefore a necessary, but not sufficient

condition for termination of present radio navigation services.149 An eventual and

progressive witbdrawal of current radio navigation systems will depend on Many factors,

among which the implementation and quality of the new systems and their robustness.

The aetual transition will he largely determined by "the degree of confidence in the

performance of GNSS, safety and cost-benefit considerations, and progress of regional

and global coordination through ICAO,,1S0, and will probably differ in various regions of

the world.

1.fi See Leners. supra note 123.
:48 C-WPIlI051~ supra noie 235 at 6.
:49 See GNSSPI3. supra note 43~ WP129 al para. 6.7.6 "'A number of ain:raft may be approved for soie­
means GNSS for pIlIicular operations or pbases of Oighl However. the air traflic service provider must
provide a navigation service 10 ail users as neœssary 10 supponail pbases of ffigbl It is therefore necessary
10 barmonize witbdrawal ofconventionaI navaick with the iDUodudion ofGNSS navigation serviœ.~ Ibid.
l'he removal ofan conventional air navigation mm lis] an option that should he coDSidered with caution
and after consultation with users tbrough the regional air navigation planning process.~ ICAO, 156da

Session orthe Coun~ Iltb Meeting, ICAO C-CEe 156111 (15 Marth1999) al 3.
::sa ICAO, 15ft' Session ofthe Cmmeit. 230rJ!' Report to the Counci/ by the President ofthe Air Navigalion
Commission~ ICAO C-WP/IIOS7 (8 Marthl999).
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Section IV: Frequency SpectruDl and Orbital Position CODsidentions

1. Introduetory

Radio frequency issues deserve special consideration for two significant reasons.

Firstly, because the spectrurn and the geostationary orbit constitute a limited natural

resource which must be used efficiently and economically, they are subject to stringent

international telecommunication regulation.%51 Secondly, because of the need to accord

the navigation system the highest degree of protection against harmful interference from

any other radio source.l~2

Preliminary remarks on the subject matter provide a definition of radio waves as

electromagnetic radiation, measured in hertz or cycles, which travels in a straight line at

the speed of light and is subject to absorption, diffraction, reflection and diftùsion. A

distinction is made according to different wave-Iengths (frequencies), a group ofwhich is

called a band. The radio spectrurn is divided iota very low, mediu~ hi~ very-high,

ultra-high, super high and extremely high frequencies.253 ~'Radio service generally

implies that a certain portion of the radio frequency spectrum has been allocated and

assigned for a particular role, which could be a communication raie, or a navigation

role.,,2j4

Current technology allows satellite systems ta exploit MOst but not the entirety of

the electromagnetic resourcc across a wide array of frequencies, and still there are

panicular bands that have especially desirable signal propagation charaeteristics.%5S Until

new technology is developed, "dit1icult allocation choices ... must be made to determine

:sI See Heoaku.. supra note 26 al 10.
::s: See W.T.Young, "Potential Interference on the Radio Spectrwn AIlocated for GNSS Needs Urgent
Attention~ (1996) 51:7 ICAO 1. 25 al 26 [heœinafter Young).
153N~ Aerospaœ Law: Telecommunications satellite (Toronto: Bunerwo~ (982) al 2.
!S4 Henaku. supra note 26 al 135.
255 Sec MARothblan, "Salellite Communications and Spectrwn Allocation" (1982) 76 AJl.L. 56 al 56
(LEXISlNEXIS).
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who may be eligible to utilize scarce orbital resources."256 The capacity ofthe spectrum is

therefore limited and is liable ta become saturated.%57

Retlecting the dual natUre of the orbitlspectrum resource, "[ijo addition ta

occupying a physical "slot," a satellite is also assigned a specifie frequency in arder to

avoid interference between transmissions.,,%58 Harmful interferenee between satellite

transmissions oceurs as a result ofeither physical proximity or the use of the same radio

frequency by multiple satellites in the same area.159 Consequently, legal guarantees must

be provided against any sueh interference by means of agreements at the international

level on standards for its operation and coordination.260

%. The ITU Regulatory Framework

Access ta an orbital position and associated radio frequency, though dependent

upon the voluntary action of an individual State to choose and assign a

positionlfrequency ta its radio stations, is managed and regulated by the International

Telecommunications Union (lTU)261, a specialized agency ofthe United Nations. Ta this

end, it has been charged, inter a/ia, with the following funetions:

Il Ca) [ta) etTect allocation of bands of the radio-liequency spect.ruIa
the allotment of radio frequencies and registration of radio-frequency
assignmenlS and any associated orbital positions in the geostationary­
satellite orbit in order to avoid barmfuI interferenœ between radio
stations ofdifl'erent coUDlries:

:56 S.A.La"y~ ...lnstitutional Perspectives on the Allocation ofSpaœ Orbital Resources: The rru~ Coounon
User Satellite Systems and Beyon~ (1984) 16 Case W. Res. 1. lot'l L 171 al 175 [hereinafter Levy).
$ See R.L.White & HM.White Ir... The Law and Regulation of International Spaœ Communication
(Boston: AJtechHo~ 1988) a15 [hereinafter White & White).
~ le. Thompson.. Comm~ "'Space for R.en~ The International Telecommunications Unio~ Sptœ Law
and OrbitlSpectrum Leasin~ (1996) 62 I. Air L. cl Com. 279 al 280. note 2 [hereinafter Thompson)
(LEXISlNEXIS).
:.s9 See ibid. al 284.
~ See R.S.Jakhu. "'lnternational Regulation ofsateIIite Telecommunieation~ (1991)9 inLegalAspects of
fga,ce CommerdalizalÏon (Tokyo: CSPI~ 1992)•
.. 1 For a bistory of the rru sinee ils inœption in 1865 wilh the creation of the International Telegraph
Union as well as an analysis of ils current structure and fimetionin& see FLyaII, Law and Space
Telecommunications (Aldershot: Dartm~ 1989) al 313·25. See also R.SJakb~ al 381-406; rru~

"'International Telecommunication Union~ in Spoce Law: Applications.. Course At/ateria/s (Monueal:
McGilI University9 1997) al 8If[
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12(b) [to] coordinate efforts ta eliminate harmful interference between
radio stations ofdifferent countries and tG improve the use made of the
radio-frequency spectrum and of the geostationaryeSatellite orbit for
radiocommunication services: ...
18 (h) [toI undertake studies. make reguIati~ adopt resolutions..
fonnulate recommendations and opinions, and coUect and publish
information concerning telecommUDication mauers: ...Z6Z

The basic instrument263 of the International Telecommunications Union is the

Constitutio~ which is complemented by the Convention of the ITU and Administrative

Regulations, namely, Radio Regulations and International Telecommunication

Regulations, which ail together constitute its regulatory framework.

Whereas the [TU ConstitutioniConvention264
Ifgives the [TU its legal existence,

establishes its composition, purposes, strueture265
, funetions, general provisions relating

to telecommunication and specifie provisions related to radio communication.1.266, the

Radio Regulations267 address detailed technicaI issues, procedures and the regulation of

the orbitlspectrum usage. Nevertheless, they are ail considered to be international treaties

:6:: Constitution ofthe International Telecommunications Union. Geneva. 22 December 1992 (entered into
force 1 luly (994) [hereinafter /TU Constitution. an. l, Nos. Il, 12 and 18.
:63 Throughout the e.~enœ ofthe lTU. its basic document was a result ofvarious incarnations of a single
instrumenL the International Telecommunication Convention. For e:œnple, the Madrid (1932), Nairobi
(1982)~ Nice (1989) and Geneva (1992) conventions. [t was the 1989 Nice Pleoipotentiary Conference
which divided the 1982 Convention into a Constitution and a Convention. 1'he Constitution comprises
constitutional provisions Icss likely to be amended by successive plenipltenuary conferences. The
Convention contains omer govemmental provisions more likely to change. While this splitting of the
material does involve a cenain amount of cross and repetitive citation for writers and commentators as
weU as for users. the step is justified. [t is a deviœ tbat bas worked 5ltisfaetorily in other of the UN
family of Agencies. notlbly in the Universal Postal Union. aUowing more struetured and coherent
discussion of change at conferences since detail and principle are lœpt separate." FLyaa
"Communications Regulation: The Role of the International Telecommunication Uoiol['" (1997) Jll..T.
http://elj.warwick.ac.ukljiIticommsregl97_31ya11lyall.TXT (date acœssed: 3 Deœmber (999) at pam. 3.1.
:64 Amendments ta the rru Constitution and Convention cao be proposed by any lTU member and may he
considered. and adopted at Plenipotentiary Conferences convened every four years. See rru Constitution.
f:fra note 262. an. 8. No. 57.
.. The structure of the lTU as defined in the 1992 Constitution shall comprise: "(a) the Plenipotentiary
Conference.. which is the supreme organ of the Union: (b) the Counc:il wbich aets on behalf of the
Plenipotenliary Conference; (c) world conferences on international telecommunieations: (d) the
Radiocommunication Sector. including world and tegional radiocommunication co~
radiocommunication assemblies and the Radio Regulations Board; (e) the Telecommunication
SlaDdardization Sector, inc1uding world telecommunie:ation standardization conferences; (f) the
Telecommunication Development Sedor. including world and regional telecommunication developmen1
conferences: (g) the General Secretariat" rru Constitutio~ ibid. an. 7.
:66 White &. Whi~ supra note 257 at 69•
~ Partial or complete revisions ofthe Radio Regulations are madeal the World Radio Conferences (WRC)
convened normally every two years. Sec rruConstitution. supra note 262,. an. 13~ Nos~ 89. 90.
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and no distinction is made as regards their binding nature.268 It should be duly noted that

unlike the Annexes to the Chicago Convention, "ratification, acceptance or approval of

thee] Constitution and the Convention, or accession to these instruments, ... shaH also

constitute consent to be bound by the Administrative Regulations adopted by competent

world conferences prior to the date of signature of thee] Constitution and the

Convention.,,269

It is interesting to note that, where appropriate, Annex 10 to the Chicago

Convention has aetually paraphrased relevant Radio Regulations in its volume U, and

specifically emphasized that they "'should be applied in ail peninent cases,,270, thus

indicating the relevance of telecommunication technical legislation directly affecting

aviation communication, navigation and surveillance.271

The general legal principles with respect to the use of the radio spectrum are

contained in the provisions of Article 44 ofthe lTU Convention which stipulates that:

[Rladio frequencies and the geostationary-satellite orbit are limited
natural resourœs and ... must be use(( rationally. ejJidenl(v and
economica//y. in conformity wim the provisions of the Radio
Regulations. 50 that countries or groups of counlries may have
equitable access 10 blta taking into account the special needs of
developin~countries and the geographica1 situation of particular
countries.- I

-

Furthermore, States "shaH endeavour to limit the number of frequencies and the

spectrum used to the minimum essential to provide in a satîsfadory manner the necessary

services. To that end, they shall endeavour to apply the latest technical advances as soon

as possible.»ln

:tl8 See C.Q.Christo~ The i~[odem Intemational Law a/Outer Spoœ (New York: Pergamon~ 1982) al
548 [hereinafter Christol];H~ supra llOIe 26 al 4243.
:Hl nuConstitution. supra note 26~ an. S4~ No. 216.
::70 Chicago Convention~ supra note 40!" Anna 10~ vol. a Introduction.
27t See Henaku. supra Dote 26 al 1~ 13~ 42.
!T2 !TU Conslitulion~ supra note 262. an. 44,. No. 196 [empbasis addecfI.
m Ibid~ No. [95.
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It is the Radiocommunication Sector ofthe rru which is tasked with the equitable

sharing and efficient use of the radio spectrum and the geostationary satellite orbit,

following decisions taken at the World Radio Conferences.%74 The process is called

"allocation'" and means "the entry in the Table of Frequency Allocations of a given

frequency band for the purposes of its use by one or more terrestrial or space

radiocommunication services...,,275 The term should, however, be differed from

"assignment" and "allotment" of frequencies, the fonner meaning an authorization

granted by a national administration for the use of a certain frequency by a radio statio~

and the latter the entry ofa designated frequency channel in an agreed plan, adopted by a

competent conference, thraugh which participating member States distribute among

themselves the geostationary orbital positions and radio frequencies.276 Moreover, special

agreements on telecommunication matters, which do not concemail members of the

Union, can be made by members for themselves or their operating agencies in whatever

aren~ but shaH not be in confliet with the terms of the Constitution, the Convention or

the Administrative Regulations.'1.77

The ITU regulatory regime governing the sharing oforbit and spectrum resources

bas been charaeterized by the development oftwo procedures applied in ditTerent parts of

thesp~ namely, the a priori and the a posteriori procedures.%78

Retlecting the "first-come, tirst-served" principle, the a posteriori coordination

procedure offers a means of achieving the efficient use of orbitispectruJt1, providing

aceess "while not allowing segments of the resource to be left unused.n279 It seeks ta

ensure formaI recognition and protection against harmful interference from late corners of

assigned frequencies and orbital positions, by means of a detailed procedure of

notification and registration which must be concluded 50 that a new frequency cao be

:74 See ibid... Article l~ No. 78. See afso.. Christol.. supra note 262 al 549.
:7S lTU.. Radio Regulalions (1990).. No. 17.
:76 See ibid... Nos. 18.. 19. See supra note 260 al
rr; secavConstitution.. supra note 243.. an. 4~ No. 139. See afso.. Henaku.. supra note 26 al 12.
m For an aoalysis of the progressive evolution of the regulatory regime and the above-mentioned.
procedures.. see lbolDpSOll.. supra note 258 al 290-302 [bereinafter Thompson}. see aIso.. N.lasentu1yaDa,.
1'be Role ofDeveloping Countties in the Formulation ofSpaœ~ (l99S) XX-II Ann.Air 1: Sp.L. 9S al
117-122.
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entered in the Master Register and he accorded international protection.28O Nevertheless,

even "if an assignment is not in conformity with the Convention and the Radio

Regulations, the notifying country may still have it recorded in the Master Register.,,281

Thus it has been asserted that the Radiocommunication Sector has no real enforcement

power and cannat exercise any control over how member States use their assigned

frequencies. 282

As the demand for the orbitlspectrum resource increased and the perception of its

scarcity grew, so did the concems on the part of the developing world that the

technologically..advanced States could ultimately monopolize the available frequencies.

These concems would finally be responsible for setting the stage for the development of

the present a priori allocation system.283

An exception to the general ruIe, the a priori planning procedure is based on the

need to guarantee the equitable access to the spectrumlorbit resource. By means of

frequency/orbit position plans, future rights of use of panicular predetermined radio

frequencies and orbital positions are granted to aIl countries, without further need of

precoordination or enquiry about priority issues.

It is important to note that the a priori plans adopted sa far have been limited to

broadcasting and fixed services. In essence, the majority of the orbitlspectrum resource

remains accessible on the fust-come, first-served basis.214

:;9 Thompson. ibid. al 29L
:20 ...AIl stations.. wbatever their~ must he established and operated in such a manner as not 10 cause
barmful interferenœ 10 the radio services or communieatÏons ofother Members orof n:cognized operating
agencies. orofother duly authorized operating agencies which cany on aradio service. and which opemte
in accordanœ with the provisions of the Radio Regulations." rru ConstilUtion't supra note 26~ an. 4S~ No.
197.
:BI Jakhu.. supra note 260 al 117
:B2 See Levy't supra noIe 256 at 186.
Xl See Thompso~ supra note 258 al 291.
:!84 See ibid. at 295. See especially R.SJakbu,~~Developments in the International Law of
Telecommunications: Strategie Issues for a Global Teleœmmunication Market" (1989) 83 Am. SQcIy lnt'l
L Proc. 385 al 391.
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3. The Outer Space Treaty and the OrbitlSpectrum Resource

Due consideration should be given to the provisions of the Outer Space Treaty28S,

whereby the basic principles of free exploration and use ofouter spacey and prohibition of

claims to sovereignty by individual States are established.286 In this sense, Article 1states

that "[0luter space, including the moon and other celestial bodies, shaH be free for

exploration and use by all States without discrimination of any kin~ on a basis of

equality and in accordance with international law.17 Article 2 provides that rit] is not

subjeet to national appropriation by claim ofsovereignty, by means of use or occupatiolly

or by any other means."

ln additiolly in ilS preamble, the treaty refers to the "common interest of aIl

mankind", which concept is undeniably applicable to the equitable use of the radio

spectrum and the geostationary orbit, and has actually served as the basis for related

discussions in the forum of the lTU.287

''The equitable sharing of ares communis means that States share the benefits of

the exploitation of outer space on the basis of the principle of equity.,,288 As one of "the

general principals of law recognized by civilized nations,,289, it is part of the law to be

applied by the International Court of Iustice to decide any disputes submitted to it. It is

interesting to note, however, that the MOst divergent views on the charaeter of such

principles have been expressed:

:as Treaty on the Prindpfes Goveming the Ac!ivilÎes olStates in the Exploration and Use alOuter Space.
lncluding the l'r/oon and Other Celestial Bodies. 27 January 1967,610 li.N.T.S. 20S (entered dO force 10
October 1967) [hereinafter Outer Space TreatyI. For a detailed analysis of the treaty, see B.C.M.Reijin~

The United Nations Space Treaties Analysed (GifooSUr-Yvette Cede.~ France: Fronlières. 1992),. c. l and 3
[hereinafter Reijinenl.
:16 Evidence of the early acceptu1ce of thase principles is provided by tbe General Assembly Resolution
1962 (XVIll),. entitled "Declaration of Legal Principles Goveming the Aaivities of States in the
E.~lorationand Use ofOUterS~ adopted unanimously on 13 Deœmber 1963.
:K7 See Reijinen. supra note 285 al 9-17. Sec aIso E. Chiavarelli,. "'SaleDiti e Sicurezza della Navigazione
Aerea: Aspetti Giuridici e lpotesi di Responsabilità~ (1990) XIV:2 Diritto e Pratica ddl'Aviazione Civile
383 al 386-390.
:sa Reijinen. ibid. al 17.
::19 Charter a/the United Nations andStatute olthe International Court 01Justice, 26June 1945. 16 Us. T.
1134 (enteredintofôrce 2-1 Derobe,. 1945). art 38. pua. 1 (c).
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While sorne writers regard them merely as a means for assisting the
interpretation and application of international treaty and customary Iaw?
and others consider them as no more than a subsidiary source of
internalionallaw? some modem authors look upon 44general principles"
as the embodiment oC the bighest principles - the "superconstitution" ­
of intemationallaw.:90

Directly relevant to the issue of orbitlspectrum resource presently under

consideratio~ the principles above give a clear indication that the recording of an

assigned position does not imply national property rights. Therefore appropriation by any

State constitutes a direct infiingement thereto.291

[n briet: although no State is allowed to own any orbital position or assigned

frequency~ ail States May use these common resources provided that the international

telecornmunication regulations and procedures are applied. A final question may arise as

to whether aState which acquires a cenain orbital position or radio frequency under an Q

priori plan is a1lowed to sell such I.'slots" in exchange for sorne compensation.m It

appears a possibility exists as long as the prescribed procedures for modifications in the

a1Iotment plans are not contravened.193

:90 Chen~ supra noIe 240 al 4. 5. For further discussion on the subjecL see ibid. al 1-26: LBrowniie.
PrinciplesofPub/ic International Law (Oxford: Clarendon~ 1998) al 15..19 [bereinafterBrownlie).
:91 See Reijinen. supra note 285 al 87-102: R.J.Jakh~ supra note 260 al 120-123. A daim by eight
equatoria! COURtries 10 the sovereignty of the geostationary orbit was laid clown in 1976 in the Bogora
Declaration. For a comprehensive discussion on the subject. see S.Gorove. Deve/opments in Space Law.
Issues andPo/icies (Dordrecht Maninus NijhotT/Kluwer. 199L) al 21·26. 80 [hereinafter Gorove).
~ • An illustration of the problem: the nation of Tonga brought these concems into focus in the late
eighties and early ninetiesw~ working witbin the present allocation framework. it appliecl for si~
orbital 510ts.. uItimalely acquiring si:< positions in 1991. Shonly thereafter, Ton~ a satellite company
formed to bandle Tonga's satelli~ lXOCeeded to rem an aIIotment to UnicoDL a Coloraœ company. It then
auctioned offits remaining sIats for $ 2 million petyear for each omt 0Iher global satellite operators sud1
as Intelsat and Panamsat joincd the ftay. For e:<alnpl~ the world's Iargest satellite opeJating consortium.
ùtteIsaL responded vehemently.. cJaiming that the move by Tongasat was tantamount to "financial
speculation in the geo-stationary omt." in violation of the International Telecommunications Union (ITU)
Regulations which govern salellite communications worldwide.~ Thompson" supra DOle 258 al 280.



•

•

66

4. CODcludiDg Remarks

Ali the above-mentioned legal implications exert obvious direct influence upon

the CNS!ATM systems, and especially on the GNSS and its integral or supplementary

means of augmentatio~whose funetioning is also predicated on the efficient use of radio

frequencies.

The GNSS elements GPS, GLONASS, SBAS and GBAS and associated

frequency bands have aIready been detined in draft GNSS SARPS by the GNSS Panel.

The basic navigation funetions of the GNSS are primarily based on the availability of the

1559 to 1610 MHz ARNS band. As the core frequency for supporting present and future

aeronautical applications of GNSS, it deserves absolute protection against harmful

interference of any source, especially regarding the use of GNSS as a sole means of

navigation. In the long-tenn, it is possible that the GNSS evolution will also make use of

new frequency bands, as previously discusse~ which will also require appropriate

protection for adequate GNSS safety-of-life applications.194

However, "preparations for the next World Radiocommunicatior. Conference

(WRC-2000) are underway with proposaIs concerning critical speetrum issues being

generated by the lTU, the regions and individual States.,'1195 Agenda item 1.15.3 requires

the consideration of the status of allocations to services other than radionavigation

satellite service (RNSS) in the referred band.296

Within the current rru Radio Regulatio~ many administrations bave
indicaœd their use of the [559-1610 MHz band for fiud services. AlI
studies to Œte bave shawn that the sharing of the band between RNSS
and fS is Dot feasible due to the large separation distances required for
co-frequency operation.297

193 See I.LEzor. "'Costs CNerhead: Tonga's CIaiming of Si.~ GeostatioDiIIY Orbital Sites and the
Implications for U.S. Spaœ Poliif (1993) 24 L &. PoI'y Int'! Bus. 915 al 933-935, 941.
294 See GNSSP Report. supra note 108 al para. 3.4.
::9S Ibid. al pila. 1.8.2. The nexr WRC will he held in Is1ambul betwcen 8 May and 2 June 2000.
~ Seeibid.
~ Ibid. al pua 1.8.4.l.
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The feasibility ofsharing between GNSS and other radiocommunication services

is being discussed by the lTU Working Party 80. rCAO bas prepared a contribution to

the meeting stating its position on the need for the introduction of an aeronautical safety

factor to ensure protection of the aeronautical radionavigation service and the

radionavigation satellite service operating in the band 1559-1610 MHz.298

The {CAO GNSS Panel bas identified the issue as a problem requiring urgent

attention. However, "a successful long-term outcome can ooly be achieved if there is

worldwide conviction that GNSS systems must be completely protected through the

exclusive allocation of spectrum.,,299 Since spectrum management issues are under the

States' responsibility, "fully proteeted GNSS frequency bands can only be achieved

globally by State Radio Administrations agreeing collectively ta protect these bands, and

where necessary, to include appropriate provisions in the lTU Radio Regulations.,,300

Finally, in view of the forthcoming discussions at WRC-2000, there is an

outstanding opportunity for international co-operation and agreement which should be

taken into account in establishing a mandate for GNSS negotiationsJOl
. A jointly

acceptable approach could come to play a vital raie in securing the necessary frequencies

for the long-tenn GNSS.

:98 See ibicf.. Appendix to Report on Agenda Item l.
299 Young,. supra note 252 al 26.
300 GNSSP Report. supra note 108 al pua. 3.4.4. For e.œnpI~ "European positions for WRCs are
developed and negotialed within the ftamework of the European Conference of Postll and
Telecommunications AdminisIrations (CEPf) which comprises 43 European countties and therefore
polentially leads to hannonized. frequency allocations beyond the Comnnmity bordels." CO},! Final Tex!
sul'.ra note 227 al 22.
30 Sec CO},! Final Text~ ibid. al 23.
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CHAPTER3

LEGAL ASPECTS

Each contraeting State~ 50 far as it may find practicabl~ 10:
a) Provi~ in its territory. airpo~ radio servi~ meteorological
services and othee navigation facilities lO facilitale international air
navigation. in accordanœ with the standards and praetiœs
recommended or established from lime to lime pursuant to this
Convention.302

The language is precise, deliberate. The intentio~ clear. The emphasis, on the

responsibility of States. With these few words, the Chicago Convention, in its Article 28,

lay the solid foundation of the international regulation of air navigation.303 Technological

development, however, has ultimately put it to trial. In a different cont~ it may weil

demand interpretation and reinterpretation, elucidation of faet and detail to accommodate

progress and adapt to the circumstances. But it will most definitely remain the underlying

principle of the legal framework which has guided and will continue to guide

international air navigation over the next millennium.

[n the present chapter, attention shall he devoted to an analysis of the legal

implications of Article 28 in the implementation and operation ofthe CNS!ATM systems,

especially regarding the Global Navigation Satellite System. The identification of the

relevant legal issues will be supponed by a study ofthe existing legal tools and their legal

significance. Consideration will also he given ta the elaboration and desirability of a

more complex and lasting long-term legaI framework for GNSS. Its fundamentaI

principles will he analysed, while emphasis will he given to the issue of liabiIity. As a

complement to Chapter 2, reference will aIse he made to the applicable intemationallaw

in addition to the Chicago Convention.

J02 Chicago Corrvention" supra note -10, art 28.
J03 For the origins of reguIation of international air navigation in the period preœding the Chicago
Convention. see Henaku, supra 26 note at 1-7. For the history and development of air faw't see LH.PIL
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Section 1: Existiol Legal Taols

The existing corpus ofair law is represented by the Chicago Convention and the

Annexes ta the Convention. Other legal tool5 include, inter a/ia, the Exchange ofLetters,

the Charter, the Council Statement of 1994, as weil as various recommendations,

resolutioos, guidelines and guiding principles.

1. The Chicago Convention

Following the conclusionsJ04 by the appointed Rapporteur, Dr. Werner

Guldirnann (Switzerland), in his report to the 2Sth Session of the Legal Committee in

1992, it has been generally agreed that "there is no legal obstacle ta the implementation

and achievement of CNSIATM systems", and that "there is nothing Inherent in

CNSIATM systems concept which is inconsistent with the Chicago Convention."JOS

Moreover, there is a consensus that "GNSS shaH be compatible with the Chicago

Convention, its Annexes and other principles ofinternationallaw."J06

As the basic constitutional instrument of [CAO and representing a vast

codification of public international air law, the Chicago Convention is the primary source

of regulation for international civil aviation.307 Severa! of its provisions are directly

relevant to the present study and will receive a thorough analysis in this chapter as it

progresses. Principal among ail are the following:

a) Safety ofInternational Civil Aviation (Preamble and Article 44);

b) State Sovereignty (Articles 1 and 2);

c) Airport and Similar Charges (Article 15);

Diederiks-Verschoor.An introduction 10 Air Law't 5th
leV. ed.. (Deventer: Kluewer Law and TaQtÏon. 1993)

al 1-12 [hereinafter Verschoorl.
304 See ICAO't Legal Conrminee. 2gJ' Session't Rapponeur'ts Report on 1be Institutiooal and Legal Aspects
of the Future Air Navigation S}'Stems". by Werner Guldimann. ICAO LCI28-WPI3-1 (24 Ianuary 1992)
~ereinafter Guldimann Reportl al pua. 7.1.

Report ofthe 2gJ'Session. supra note 57 al para.. 3-12.
306 Global P/an't supra note 2 al para. 1L1.L
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d) Provision ofAir Navigation Services and Facilities (Article 28);

e) International Standards and Recommended Practices (Articles 37 and 38); and

t) Financing ofAir Navigation Facilities (Chapter XV).

It shall he ootOO that many principles enshrined in the Convention have been

incorporated in other specific legal tools for the CNSIATM systems, thus constituting

essentially restatements or elaborations of the provisions thereof.JOS Such principles will

continue to guide the implementation of the CNSIATM systems and influence the

establishment ofa long-term Iegal framework.

2. International Standards and Recommended Practices - The Anneses

A. The Law-making Function of the (CAO CouReil

In a clear indication of its unique quasi-legislative funetio~ according to Article

54 (1), the ICAO Council has the mandatory function to adopt international standards and

recommended practices which are, "for convenience", designated Annexes to the

Convention. Such SARPs shall he concerned with the safety, regularity, and efficiency of

air navigation. Particularly relevant to the subject ofthis thesis, they shaH deal wit~ inler

a/ia: il communications systems and navigation aids; ii) characteristics of airports and

landing areas; iii) mies of the air and air traffic control praetices; and iv) collection and

exchange of meteorological information.109

The procedure for the adoption of any such Annex or amendment of an Annex

requires the vote of two-thirds of the Council and a period of three months after their

submission ta the contracting States for their entering iota force. They shaH not become

307 see~ 11le International Fligbt Against Terrorism in the~ (Tokyo Conferenœ, 3 June 1993)
[unpublished].
3œ Global Pfan~ supra note 2 al para.. 11.2.1.
309 See Chicago Convention~ supra note 40~ art. 37.
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ffeetive, however, if in the meantime a majority registers its disapproval with the

CounciLJ10

Likewise, under Article 37 of the Conventio~ contraeting States undertake ''to

collaborate in securing the highest praeticable degree of uniformity in regulations,

standards, procedures ... in all matters in which such uniformity will facilitate and

improve air navigation."

Whereas uniformity is the philosophy underlying the development of technical

regulation of international civil aviation, with a view to ensuring safety and security, due

consideration must be given to the language of Article 37, whereby it can be inferred that

the legal obligation accepted by States is not deemed to be unconditional. Therefore,

"States are obliged to comply to the highest possible degree and cannot be forced ta do

anything they consider at the given time impraeticable."Jll

To this end, the possibility of departureJl2 trom any international standard or

procedure is granted to States by the Convention in its Article 38 which states that:

Any State wbich findi il impracticable 10 comply in aU respects wim
any such inlemational sumdard or procedure. or 10 bring ilS own
reguJations or practiœs inlo full accord with any international standard
or procedure after amendment of the latter.. or which deems il ncœssary
to adopt regulations or pradiœs ditTering in any particular respect !rom
those established by an international SlaDdard, sball give immediale
notification to the International Civil Aviation Organization of the
ditl'erences between ils own practiœs and that established by the
international standard ... [T]he Council shall make immediate
notification 10 ail other states ofthe differenœ...

The law is precise. Transparency is the issue at stake. Nonetheless, reality bas

demonstrated that the effective implementation of SARPs on a globallevel is a matter of

the greatest concern. Very few States notify {CAO of their compliance with or tile

310 Sec Chicago Convention., ibid9 an. 90.
311 M. Milde. ~Aviation Safety Standards and Problems of Safety Audi~ (Soochow University Seminar

9

Taipe~ 28 June 1997) [unpublished] [hereinafter MildeJ. For e..œnpl~ W.due 10 the Jackof~ personnel,.
equipment. ete... within the lime specified for the application ofa new staDdard.~ Ibid.
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differences ta the standards in the Annexes or their amendmeots. Therefore, it is oot

possible ta accurately indicate what the state of implementation ofany of the 18 adopted

Annexes iS.313 ln this context, one commentator bas gone 50 far as to blatantly infer that

"the detached and cautious approach of ICAO ta the issue of enforcement of aviation

safety standards may have been motivated by political convenience and reluetance ta

cause a confrontation with defaulting States", and that "the legal status of [CAO

standards would be diluted ioto a 'desirable guidance material' if there is 00 authority

insisting on compliance in the interests ofsafety.,,314

In reality, however, ICAO has been dealing with this matter with diligence and

cautio~ provided this is a very delicate issue that demands careful attention and

consideration. Recently, progress within the Organization has provided for an efficient

mechanism of safety oversight with mandatory safety audits, which will be discussed

below.

In briet: notwithstanding the importance of [CAO's role as the international

regulatory authority with respect ta civil aviatio~ a raie which should he preserved at aIl

costs, it has been generally agreed that ooe may but speak ofa quasi-Iegislative funetion

wheo referring ta its powers to enfarce the standards in the Annexes. This obligation is

therefore left to States through the enaetment ofappropriate national legislation.Ils

Finally, in view of the existence of other regional organizations, equally charged

with a regulatory role as regards international air transport and air navigation in their

respective jurisdietions, such as the European Unio~ the Eurocontro~ and the JAAJ16
,

312 See especially~ ICAO. Council Illh Session, Proœedings of the Coancil,. Pan n (1950), Princip/es
Goveming the Reporting ofDifferencesfrom IC40 Standards. Praetices andProcedures, ICAO Doc. 7188
-CI828.
313 (CAO. Assemb/y. 3rt Session, >6Imp1emenration of (CAO Standards and Recommended Prac:tiœS',
[CAO Doc A-3i WP/56 (1 August 1995).
314 Milde. supra note 311.
315 See M.MiIde. 1be Chicago Convention - Are Major Amendments Neœssary or Desirable 50 Years
Latet' (1994) XXI:I ADn. Air. &: Sp. L. 401al 425 [hereinafter Mildel.
316 l'he Joint Aviation Authorities are an associated body of the European Civil Aviation Conference
(ECAC) representing the civil aviation reguIatory authorities of a D1unl'fr of European States who bave
agreed to cooperate in developing and implementing common safety reguJalory staIIcfarœ and proceduJa"
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close co-operation with [CAO is highly desirable so as to provide for the harmonization

of regulations, minimize duplication ofefforts, and avoid confliets of competence in the

juxtaposition ofroles.117

B. Safety Ovenight

Safety Oversight may be detined as a function by which a contraeting State

ensures "the effective implementation of the safety..related SARPs and associated

procedures contained in the Annexes to the Convention on International Civil Aviation

and related documents.nll8

The first initiative towards safety oversight dates back to 1992 with the

introduction by the FAA of the International Aviation Safety Assessment Program.119

The need for [CAO ta adopt the leadership role~ in arder ta avoid a proliferation of

individual initiatives320 and to arrive at a global strategy, prompted the establishment ofa

programme, operational since 1996, by means of which safety oversight assessments of

States were condueted by [CAO on a confidential and voluntary basis, "with the objective

ofoffering follow..up and technical assistance as necessary ta enable States ta implement

(CAO SARPs in the areas of personnel licensing and training, operation of aircraft and

Groenewege. A.. Compendium of International Civil Aviation. 20i ed. (Montteal: IADC. 1998) al 229
[hereinafter Groenewege(.
317 See F.P. 5chuben. "Organisations Régionales et Gestion de la Circulation Aérienne: RéOe:<ion Critique
sur le Régionalisme Européen~ (1995) XX:I ADn. Air. Il. Sp. L. 377 al 380.
318 ICAO. Safêty Oversight Assessment flancibook.. ~dt ~ 1997 al 1.2 [beœinafter Sofety Oversight
Assessment Handhook].
319 See ICAO. Directors General ofCivil Aviation Confèrence on a Global Strategy]ô,. Safety Oversight
[hereinafter OOCAI~ "Relationship of the U.S. Federal Aviation Administtation~s International Aviation
Safety Assessment Program to ICAO·s sarety Oversigbt Program",. [CAO OOCAl97·1P/1 (3 November
1997)~ presented by the United StaleS. l'he purpose of the rASA program is to ensure that ail foreigIl
carriers that operale to and from the United States are liœnsed onder conditions meeting ICAO SARPs and
reœive adequate contînuing sarety oversight from a competent CMo" Ibid. al IŒL 2.3. Sec aIso,. ICAO.
fit Nfeeling of Direclors of CIVil Aviation - IC4D South American Region~ RAAC/6-1P/4. The FAA
classifies the sta1DS of a country after ils assessmenl into three eategori~ oamely, i) eategory ~ for those
who comply wim ICAO~ Ï1) caIegOry IL for partial complianœ. when corrective measures are
being implemented; and Ül) eategory m, for those wim unaccepcable ratinp ofcomplianœ.
320 For information on other intematioual~ sec DGCA. ibid,. ICAO OOCAl97..WP..l al pmi..

7. 1fi:
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airworthiness of airerait.n.111 The findings and recommendationsJ21 of the assessments

were kept strietly confidential as a means of safeguarding the State against adverse

economic consequences.123

Following the recommendationsJ24 of the Directors' General of Civil Aviation

Conference in 1997, relating to the enhancement of the ICAO safety oversight

programme, the 320d Session ofthe Assembly adopted a Resolution which:

Resolves that a universal safety oversight audit programme be
establishecL comprising reguIar" mJOdatory. sysœmatic and barmonised
safety audits.. to be carried out by [CAO: that such universal safety
oversigbt audit programme shaH appIy to aU Contraeting States: and
that greater transpuency and inaeased disclosure be implemented in
the release ofaudit results. 12~

The programme, which was brought ioto effect on 1 January 1999, includes an

improved systematic reporting and monitoring mechanism on the implementation of

safety-related SARPs which serves to help identify States' deticiencies and recommend

the appropriate remedies.lUi To take a practical example, operational and financial

autonomy at the national level as opposed to direct govemment administration are

particularly imponant for the implementation of the CNSIATM systems. Therefore, the

establishment of autonomous civil aviation authorities properly empowered to regulate,

321 [CAO. Assembly. 1r Session, Execulive Commiltee, "Transition to the (CAO Universal Safety
Oversight Audit Programme"" [CAO Doc. A-32-WP/61 (6 JuIy 1998) para 2.1 [hereinafter A-32-WP/611.
J::: FoUowing an assessme~ as agreecl upon between (CAO and the assessed State through a Memorandum
ofUnderstaDding (MOU), a coofidential interim report c:ontaining ICAO's tindinp and recommendations
was made avaiJable to the assessed State. which then undertook to submit to [CAO an action plan
addressing such deficiencies. Upon its reœipt. a confidenlial final report was produced by [CAO in
response to the action plan, outlining any outstanding differenœs to (CAO SARPs in Annexes 1, 6, and 8.
A non-œnfidential summary report poviding general information couId be made avaiIable to other States
upon requesL See OOCA, ibid., "'Safety Oversight Today", ICAO OOCA/97-WP 1 (1 October 1991) al
para 6.9. On confidentiality~ sec especially DGCA, ibid., "Dealing with Confidentiality Issu~,

[CAO DGCAI97-WP-4 (2 October (991). For an example ofan MOU, sec OOCA, ibid., Appendi:<.
3D See DGCA. ibid., "The [CAO Safety Oversigbt Programme, A Qua1ity Assurance Approach 10 Safety",
[CAO OOCAJ97-IP/6 (23 October (997) al para.24.
324 See DGCA. Conclusions and RecommendatioDS, ICAO DGCA/97-eR. 1 to S [hereiDafter OOCAJ97­
CR).
T'-S ICAO. Assemb(v. 3rSession, CD-ROM(Mo~ 1998). Establishment ofan [CAO Universal Safêty
OversightAudit Programme. Res.. A32-11 al pua. I[bereinafterRe.\: A32-/1].
3"'.6 SeeRes. .412-//, ibid. al paras. 2,3. States may request assiSlaoœ from ICAO to develop action plans to
redify deficiencies.
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control and supervise all civil aviation aetivities in the State bas been highly

recommended by ICAO.l27

Many benefits will he gained from further publication and dissemination of the

audits' outcome by expanding the information in the summary reports to contain

differences to recommended praetices, relevant procedures and guidance materiaL

However, the assessed State should have reasonable time to remedy such deficiencies

before any information is disclosed.328 The audits are to he carried out with the consent of

the State to he audited, by signing a bilateral Memorandum of Understanding with ICAO,

as the principle ofsovereignty should be fully respeeted.l29

The conduet of mandatory and regular audits can be accommodated within the

framework of the Chicago Convention. Incorporated in the mandatory funetions of the

Council are the duties to:

i) requesl coUea:. e.umine and publish information relating to the
advanœmenl oCair navigation ...~
J) report to contraeting States any infiaction oCthis Convention;
k) report to the Assemblyany infradion of this Convention where a
conuaeting State has failed to taIœ appropriate action within a
reasonable lime.no

Furthermore, the Council bas the discretionary power under Article 5S to

"conduct research ioto ail aspects of air transport and air navigation which are of

international importance, communicate the results of its research to the contracting

States", and "investigate, al the request ofany contracting State, any situation which MaY

appear to present avoidable obstacles to the development of international air navigation;

and after such investigation issue such reports as MaY appear desirable.nJJ1

ID OOCAl97-eR. supra note 324. ICAO OOCAJ97-eRf7 al pua 2.1 (a). Sec especiaIIy, ICAO, Assembly.
3rt Session~Execuâve Commineet "Repon on Fmancial and Orpnizational Aspects of the Provision of
Air Navigation Servi~ t ICAO Doc. A-32·WPf49t EXIlS (3 July (998) al pua. 4.1. For a comprehensive
review oCthe tapie, see below, Section n (4) C AdminisIrative Mechanisms al 152
m OOCAl97~ ibid.t JeAO OOCAl97-CRs14 :md S alpara. 2.1 (d).
J29 SeeRes.A32-11~supra note 325 al para. 3. Secalso, A-32-WP/61t Sllp1'aDOte 321 atpuas. 4.2.3, 4.2.4.
no Chicago Convenliont supra noie 40t an. 54 (i)t (J)t and (k).
331 Chicago Conventiont ibidt an. S5 (c)t (e).
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The expansion of the programme to other technical fields, initially to include air

traffic services, aerodromes and support facilities and services, was recommended by the

OOCA to be considered by the ICAO CouReil, and will imply wider contacts with

ditTerent entities and authorities, both private and public.332

The assessments carried out to date have eonfirmed that States are facing serious

difficulties in fulfilling their safety oversight obligations. The major deficiencies fall into

three categories: i) lack ofor inadequate primary aviation legislation and regulations, and

enforcement provisions; ii) incomplete or inadequate institutional structure, qualified

personnel and financial resources; and iii) ineffective certification and supervision of

commercial air transport operations.333

As a rule, any differences from ICAO SARPs identified during the course of the

audits, and which still exist when the final reports are issued, are deemed to have been

notified ta IC.AO and are incorporated in the Supplement to the appropriate Annexes.334

In response to the principle of sovereignty of States enshrined in the Chicago

Convention, it is through the enaetment of domestic legislation that States give etTeet to

SARPS.33S Hence the national Civil Aviation Authority (CAA) must be given proper

empowerment to regaIate, control and supervise civil aviation aetivities.336 In this sense,

a question May arise whether, in a given State, there is sufficient legal framework for

safety oversight.

332 DGCAl97.Ql supra note 324, rCAO OOCA/97-CR16 at pua. 2.1 (a). sec aIso, OOCA. supra note 319,
04E.~on ofthe rCAO Safety Oversight Programme 1000erTec:hnic:aI Fields", rCAO OOCA/97-WP-6
(3 October (997).
333 Sec A-32-WP/6t supra note 321 al pua. 2.3. See especially OOC~ supra note 319, "'Results from the
ICAO SafetyOversight Program"~ ICAO OOCA/97-WP-2 (l October 1997).
334 Ibid. al pua. 2.4.
335 rCAO~ Panel ofExperts on the Establishment ofa Legal Framework with regard to GNSS. Working
Group on GNSS Framework Provisions (Working Group ll). LTEP-WG/ll (22-25 AIxil1997) [hereinafter
LTEP-WGJlIIl> "'Legal Aspects of GNSS Certification and Liability"7 LTEP-WGJII-WPI8 (18 April 1997)7
presented by O.CareI, M,Denney, E.Ho~ P.O'Neia T.Nordeng. W. t'H~ A.W. G.White
[hereinafter LTEP-WOO-WPI8)•
336 sec A.~ "'ICAO Safety Oversigbt Programme - An Overview" (Senior Civil Aviation
Management Course, Lecture., International Aviation ManagementTraining~ S June 1999).
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First and foremo~ any State's primary aviation legislation must contain

"provisions for the delegation of the necessary authority and the assignment of the

corresponding responsibility to the Director ofthe CAA to develop, revise and issue civil

aviation regulations."J37 Secondly, ICAO standards must be properly addressed and

incorporated into national law by means of specifie aviation regulations.338 Other critical

issues which must be covered by the primary Iegislation are: i) provisions for the

enforcement of regulations; ii) a requirement of all international commercial air transport

operations to: a) be condueted under the authority ofthe State; and h) hold an air operator

certificate; and iii) "the right for access, for inspection, to ail commercial air transport

aetivities.,,339

[t can be weil anticipated that the implementation of CNS!ATM will elearly add

to the magnitude of the challenge of States to fulfill their responsibility for the

promulgation and enforcement of safety regulations in their sovereign territory. States

May even encounter diffieulties in performing their supervisory funetions, in view of the

new technology involved and the multinational charaeter ofGNSS implementation.340

Funhermore, ofsingular interest to the subject is the assertion that:

Aviaùon safety is not procIuced by govemments alone: it is produced
collectively by the aviation industry and the govemmenl ..• If the
govemment fails in ... the implementation of safety oversight the
aviaùon industry might reguJate and monitor itselL. Having a
competent and effective regulatory aulhority tberefore is very much in
the inlerest of the aviation ïndustry.. apan from its undeniable influence
on the level ofaviation safety.341

UT Safety OversightAssessment Handbook, supra noie 318 at pua.. 3.1.1.
338 For an e.xample, "Europe is moving progressively through the lAA organization to codify a series of
reguJalions that govem virtuaIly ail aspects ofaviation.. The U.S. Federal Aviation Admjnistration~ 5 Federal
Air Regulations CFARs) together with the British Civil Aviation Regulations form the underpinning of the
new Joint Air Regulations (JARs) and other national codes that owe Ibeir present form lO these legal
codes.~ S.~ "European Air Safety in the New Mill~~ in World Market Series. Business
Briefing: European CivilAvialion andAirport Developmenl (World Markets Research Centre,. 1999) 105 at
108 [hereinafter WMRC).
339 WMRC. ibid. al pana. 3 ft:
340 LTEP-WGIII.. supra note 33S~ "Legal Aspeds of GNSS Certification'\ LTEP-WGJll-WPI2 (18 March
(997) at pila.. 7.
341 OOCA. supra note 319~ "Safety Oversight, an International ResplDsibilitr~ ICAO DGCAl97.. lPIS (20
October (997) al pua. 8..2,. pœseoted by the KiDgdom ofthe NetherIands.
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The influence of the aviation industry in setting the level of safety can he easily

recognized in the way GPS, and in a lesser way GLONASS, are dictating standards for

international acceptance and use.342 A risk exists that the industry will continue ta set its

own standards, preceding or altogether dispensing with any participation of States under

the aegis of [CAO. One commentator bas argued that "it would appear that the law..

making function of [CAO with respect to the GNSS operational systems will have to

follow the practice ofthe aetual signal providers as accepted by the users (Le. the market)

rather than lead in the setting ofthese standards.,,343

In the development of draft GNSS SARPs, interoperability to accommodate

existing and emerging technology variations bas therefore become a major concem in

arder ta guarantee a global, seamless implementation. Moreover, from an economical

perspective, it is ab50lutely necessary to ensure that the different elements are able to

work together 50 that the amount of avionies necessary to support the use of GNSS MaY

be minimized.344 With a view to ensuring the protection of investrnent in present

navigation systems and allow providers and users to implement changes in a planned and

cost-effective manner, a specifie protective period ofsix years ofadvance notification bas

been proposed.J4S

A validation proeess bas been established to support the development of SARPs,

the main objective of which is to ensure that GNSS SARPs are complete, correct and

unambiguous, reflecting known requirements of aeronautical safety, and that practical

systems can be developed to satisfy these SARPS.346 The new approach could serve as a

34Z Bath the United States and the Russian Federation have e.~ressed in the letters exchaoged with [CAO
their willingness that [CAO SARPs be developed 10 be companble to their œspective systems. SeeLe~
~ra note 123.

M.Milde. supra note 56 al 203. For an example as~ the inIrodudion of the ~FNS-I package'" or
the --FANS-A package, sec O. Carel Il J.L.Jonquière. ""Les Spécifications des Systèmes Complexes et Leur
Validation" (l999) 47:18S Revue Navigation 12 al 19 [hereinafter Carel & Jonquière).
344 GNSSP Report~ supra note 108, Report on Agenda Item 1al 1.1.3.
345 Ibid., Report on Agenda Item 3 al pua 4.1.1.
346Ibid~ Report on Agenda Item 1 al puas. l.s.lJf. The methodology includes inspectio~ testin&
simuJation and/oranalysis.
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most useful tool to limit the number of differences file<!, sinee "standards would better

respond to the purposes for which they were conceivecl.nJ47

Annex lOis the document that provides SARPs for international aeronautical

radio communication and navigation systems. Any amendment to the Annex bas ta be

agreed by States and to follow a very lengthy procedure. Generally speaking, a draft text

is prepared by a group ofexperts, then examined by the Air Navigation Commission, and

sent ta States for consultation, before being approved by the Council, the whole process

taking approximately three years.341 In order ta facilitate this process, it bas been decided

to develop different levels of SARPs: high level SARPs will be included in Annex 10,

whereas detailed technical specifications will be left to technical appendixes, such as

[CAO manuals or circulars, the latter not requiring any formaI international coordination

for changes.349

c. Legal Signifieanee

A question which has given rise to much controversy is that of the legal

significance of the Annexes to the Chicago Convention. The doctrine is found not to be

unanimous as legal opinions widely differ over the legal status of {CAO standards and

recommended praetices.

For one, Michael Milde points out that, in the very words of the Chicago

Convention, SARPs are but "for convenience" designated Annexes ta the Convention,

34i ICAO. Report ofthe Fint J.\leeting ofthe Working Group on GNSS Framework Provisions (Worfdng
Group lI) ofthe Panel ofLegal and Technical Experts on the Establishment ofa Legal Framework Wilh
Regard to GNSS (LTEP), {CAO LTEPI2·WPI3 (lS September (997) al para 1:13 [unpublished]
[hereinafter JYGIilReportl.
J.aI sec Carel & Jonquière,. supra note 343 at 18.
3-&9 See ibid. sec aIso G.V.KinaI &: F~ 04SateUite-based Augmentation Systems: The Need for
International Scandards" (1999) 52:11Navigation 70 al 71; GNSSP fe//ow Report Fa/der, supra note 107,
Repon on Agenda Item l al 1.1.4. See especially, Res. A32-14, supra note 155, Appendi~ A al pam. 4
which provides that 04SARPs and PANS shall be drafted in cIear, simple and concise language.
Funhermore. for complex systems, SARPs sJJaa to the extent possible,. consist mainly ofbroad, mature and
stable provisions. For such~ detailed tedmical requiremeDts and specifications sbaIl be appendiœs
to Anne.~es orhe plaœd in separatedocuments.n
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thus not constituting an integral part thereot: In addition thereto, "they are not subject to

the Vienna Convention on the Law ofthe Treaties.,,3S0

This rationale, which has received our support, is further reinforced by a previous

assertion on the part ofBin Cheng, when commenting on the issue ofthe quasi-legislative

funetion of ICAO. In his opinion, in contradiction with the 1919 Paris Convention on the

Regulation of Aerial Navigation, the Annexes ofwhich were fonnulated in completion to

that Convention and had therefore identical legal force, the Annexes to the Chicago

Convention lack the same legal force as the Convention, and are not binding on States

against their will. Accordingly, their application is subjeet to the conditions stipulated in

Articles 37 and 38, whereby States are obliged ta comply but to the highest practical

degree, or to immediately notify {CAO of any differenees between their own practices

and that established by the international standard.JS1

Bath authors, however, agree on the faet that "international standards are not

devoid of legal significancen and that damages for "non-complianee may eliminate the

State concerned fram any meaningful participation in international air navigation and air

transport."JS2 In the same vein, Nicholas Mateesco Matte bas argued that "the standards

contained in the Annexes are cansidered to be 'soft law,,,.l53

These arguments have been opPOsed on several grounds by many other leamed

writers. For example, Buerghental goes further to state that usinee under the Convention,

the detennination as ta what is 'praeticable' is for each State ta make", "... realistically

speaking ... [there] is no obligation at ail, for aState can always tind the necessary

'praetical' reasons to justifY non-complianee with or deviations ftom international

standards.,,354

350 See Mil~ supra note 311 al~.
3Sl Sec B.Chen& The Law of Intemational Ai,. Transport (London: S~ 1962) al 64 [hereinafter
Cheugl.
352 See Milde. supra note 311 al S.
353 N.M.Matte. 1'he Chicago Convenlio~ Where From and Wbere To~ ICACJr (1994) XXI:! ADn. Air. &:
SR. L. 371 al 378.
3 T.Buergentbal, lAw-A-la/dng in the /nlemOlio1lll/ Civil Aviation Organization(S~ New York:
Syracuse University~ (969) al 78.
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Koti Henaku, on the other band, advocates that "standards adopted in accordance

with the Chicago Convention do have independent legal force and that Sates are

confronted with an obligation to enforce them",155 the primary existence of which

confirmed by the prefatory clause of Article 38.156 Moreover, he argues that, with

reference to the observance of a treaty, as a consequence of the principle ofpacta sunt

servanda, ''the determination of impraeticality to perform must be in good faith"JS7

Finally, a distinction should be made between international standards and

recommended praetices1S8 as regards their legal validity. Whereas the uniform application

of a standard has been recognized as necessary for the safety and regularity of

international air navigation 50 that Contraeting States will confonn in accordance with the

Convention, being compulsory any notification of departure thereo( the uniform

application ofa recommended practice is simply recognized as desirahle, and States need

but endeavour to conform.1S9

3. Guidelines, Guiding Principles and Otber Guidance Material

The Special Committee for the Monitoring and Co-ordination of Development

and Transition Planning for the Future Air Navigation Systems (FANS Phase ll), in the

course of its consideration of acceptable institutional arrangements for the future air

navigation systems, developed a set of guidelines with a view to assisting States and

regional planning groups to assess the adequacy ofthe proposed systems.

Subsequently approved by the 28th Session of the Legal Committee, these

guidelines were arranged in three sections: i) those of a general nature applying to ail

3SS Henaku. supra note 26 al 36.
3S6Ibid. al 56-63.
3Si Ibid. al 55.
3S8 Mention shoula aIso be made of the Procedures for Air Navigation Services cPANS}? which mainly
comprise procedures ÏDlended for world-wide application but regarded as not yet baving auained a
sufficient degree of maturity for adoption as SARPS? as weil as materia1 considereà to detai1ed for
incorporation in an Annex. Regional Supplementary Procedures (SUPPS)~ in~ intended ooly for
a~lication in specifie regions. See Chen& supra note 351 al 70-71.
J See Res. A32-I-I~ supra note 155,. Appendix A.
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CNS systems; ü) specifie guidelines relating to AMSS; and üi) specific guidelines

relating to GNSS.360

A list of guiding principles on institutional and legal aspects of the future air

navigation systems was also prepared by the [CAO Secretariat and presented to the Tenth

Air Navigation Conference in 1991. A recommendation followed that such guidelioes

and principles be taken ioto account in the further study of the institutional and legal

aspects ofthe eNS/ATM systems.361

Other guidance material has been produced by the GNSS Panel in the fonn of

"'Guidelines for the Introduction and Operational Use of the Global Navigation Satellite

Systems"J62 to assist States in reaping benefits from the early implementation of the

systems.

It must be duly note~ however, that neither the guidelines nor the guiding

prineiples have legal force per se, and thus lack enforceability, their application

depending on volumary compliance. Nervertheless, in the absence of more precise legal

rules, they constitute important and timely guidance materia!, and may provide a basis for

the future adoption ofbinding rules.363

4. Checklist of Items

ln the context of the long-term GNSS, the [CAO Legal Committee, at its 291h

Sessio~ approved a cbecklist of items to he considered in contraets for GNSS signal

360 Report ofthe 2gJ' Session. supra note 57 at para. 3·12. For specifie commeDlS on the guidelines. sec
ICAO.. Legal Committee. 2gJ' Session.. -General Information and Commems Resulting From FANS (ll)I3"~
ICAO LCJ28-WPI3·S (7 May 1992).
361 SeeAN~ONF/IO Report~ supra note 30.. Recommendation 411 al para. 4.4.5.
J62 See GNSS Guidelines. supra note 116.
363 ICAO. Panel ofExperts on the Establishment ofa Legal Framework Wim Regard to GNSS, LTEPII
(25-30 November 1996) [hereinafter LTEP/II~ ~Different Types and Forms of the Long-Term Legal
Framework For GNSSft.. LTEPIl-WP/S (20 SepIember 1996)[hereinafter LTEP/I-WP/S]. see aIso
A.Kotaite.. ICAO's Raie wim Respect (0 the Institutional Arrangements and Legal Framework of Global
Navigation satellite System (GNSS) Planning and Implementation (1996) XXI:II AnD.. Aïr. & SIL L. 195 al
198 [hereinafter Kotaite).



•

•

83

provision with providers of signal-in-space.364 Of limited normative value~ it bas been

recognized that such items could be further developed in a Madel contrac~l65 where

general terms and conditions would he provid~ thus ensuring uniformity in case it were

ta be widely accepted.

On the other band, a view has been expressed that the absence ofa mechanism ta

impose compulsory clauses would defmitely render it difficult to ensure compliance with

the Madel. Furthermore~ the primary commercial aspect of GNSS services would make

individual parties fiee ta negotiate whatever terms and conditions they saw fi~ thus

contributing to the complete lack of uniformity, especially by reason of the great number

ofcontraets which would need to he concluded world-wide.366

Consequently, it has been asserted tha!, if ever adopted by the relevant [CAO

bodies, a model contraet for GNSS could not serve as a substitute for the whole legal

framework since it would not address the long-tenn GNSS in its entirety.367 However, it

might be relevant when it cornes ta the concept of addressing liability through a chain of

contraets between GNSS actors al a regionallevel.368

5. Statement of ICAO Policy on CNSIATM Systems Implementation and

Operation

On 9 March 1994~ the Council of rCAO adopted a policy statement outlining the

fundamental precepts to be adhered to in the implementation and operation of the

CNS/ATM systems. These are: i) universal accessibility; ii) sovereignty, authority and

responsibility of States; fi) responsibility and role of ICAO for the adoption and

J64 ICAO.. Report ofthe 2(j1t Session ofthe lCAO Legal Committee,. [CAO Doc. 9630 - LCll89 (1994)
[hereinafter Report ofthe 29" Session), CheckJisr ofItems to be Considered in Contracts for GNSS Signal
Provision Wilh Signal Providers in the Conlert ofLong-tenn GNSS at para.3:71.2.
36S The terms of referenœ ofthe Panel ofExperts on the Establishment ofa Legal Framework Wnh Regard
to Global Navigation Satellite Systems established by the Council on 6 Deœmber 1995 comprise the
prepamtion ofdraft~ including a madel contraet,. using the chcckIist appoved by the 29lb Session of
the LegalCo~ for consideration by the [CAO Council. See LTEP/I Report't supra noIe 61.
366 Sec LTEP/I-WP/S.. supra note 363 al paras. 2.1 and 2.2.
367 Sec ibid. al pua. 2.2.4.
368 For more on the issue ofchannelling ofliability,. see below~ Section fi (2) aliOS and (4) al 150.
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amendment of SARPs; iv) technical co-operation; v) use of existing organizatiooal

structure and institutional arrangements; vi) evolutionary implementation of the GNSS;

vii) efficient airspace organization and utilization; viii) continuity and quality of services;

and ix) reasonable cost allocation to users.369

Reflecting the most relevant legal and institutional concems raised by the

international community, the document was derived from the above-mentioned

guidelines of the FANS (phase lI) Committee, and represents the general criteria which

will certainly serve as the basis for a universally acceptable long-term legal framework.

Although constituting only statements ofpolicy, and therefore not a source of law,

and despite their absolute lack of enforceability,370 these non-binding precepts deserve

our careful consideration for their importance in the context of a long-term legal

ftamewor~ and will be further examined in Section II (3).

6. The Escbange of LeUen

A. Introductory

FoLlowing a recommendation371 of the lOth Air Navigation Conference with

regard to the development of institutional arrangements as a basis for the continued

availability of GNSS, the [CAO CounciI, at its 134lb Session on IIth December 1991,

"requested the Secretary General as a matter of urgency to initiate, with a view to an

early conclusion, an agreement between [CAO and GNSS-provider States~ conceming

quality and duration ofGNSS.»372

For purposes ofthis study, preference is given to the expressions "signal...in-space

provider States", and «Article 28 States" (or "user States"), in arder to draw a clear

369 Sec Cauna/ Statement. supra noie 58.
170 Sec KoIaite,. supra note 363 al 198;He~ supra noie 26 al 86-88; MiIde.. supra note S6 al 200.
371 SeeAJ.V-CONFI/O Report., supra note 30., Rcc:ommendation 414 al 4.7.
m. Ibid. Supplement No. 1al.J.
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distinction between States aetually providing the GNSS signals~ and those providing

services based on the use of such signais, as part of their obligation arising out of Article

28 ofthe Chicago Convention.

At the 29111 Session of the Legal Committee, in response to a proposai of Dr.

Kenneth Rattray (Jamaica), Rapporteur on the item "Consideration, with regard to global

navigation satellite systems (GNSS), of the establishment of a legal framework",

whereby it was submitted that a transitional arrangement between [CAO and the

providers of signal-in-space would enable GPS and GLONASS to be recognized "as a

component part of the evolutionary approach to the definitive GNSS",l7J consideration

was given ta a draft Memorandum of Understanding (MOU) contained in Anne" ID to

the rapporteur's report "as a starting point" in the drafting of an international legal

instrument. According to the Rapporteur, as will be seen later in this Chapter, such

instrument should have the form of an international convention or agreement elaborated

under the aegis ofICAO.

The provisions of the draft MOU were related to: i) universal accessibility; H)

duration of services and absence of charges, iii) compliance with [CAO SARPs; iv)

responsibility and liability for services; v) provision of information and monitoring by

(CAO; and vi) preservation of sovereignty as regards the rights of States to control

aircraft operations and enforce safety regulations within their own tenitory.374

According to the Rapporteur, "these provisions would enable adequate assurances

to be given to the international community in respect ofthe legitimate concems expressed

regarding the above malters." Moreover, 'lhis initial start would enable the technology in

relation to GNSS to be further developed and for the final fonn of the system to be

crystallized within the legal ftamework of[an] international convention.,,]7S

3'73 [CAO.. Legal Commfltee. 29* Session., Report of the Rapporteur on the ~Consideralio~ wim regard ta
global navigation satellite systems (GNSS), of the esaablisbment of a legal fi'ameworIC., by Kenneth
Ranray., LCJ29-WPI3-1 (3 l'Aarch 1994) a16. [hen:inafterRamay s Reportl.
314 See RaaraysReport., ibid~ Anoex IlL
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Nevertheless~ as expecte<L it was the provision which placed on the State

providing the signal-in-space "the responsibility and liability to take all necessary

measures to maintain the integrity and reliability of the [service] and its continuous and

URinterrupted performance" which came to represent the major obstacle. Views were

expressed by both affected States that it constituted '100 onerous a burden" and that "the

subjeet was too complex to he dealt with in such a summary fashion,,376, placing serious

doubts as to whether it would serve as the desired starting point for negotiations between

the panies.

The provisio~ which was by Many considered a fundamental element in the draft

agreement, was kept with slight aIterations, and the draft text was finally approved by the

Committee after sorne deliberations.377

Negotiations continued between [CAO and the provider States. However, it would

not be by means of an MOU but through an exchange of lette~78 between the President

ofthe [CAO Council and the FAA Administrator that, in Oetober 1994, the United States

would finally formalize its offer of the GPS' Standard Positioning Service for use by the

international community. Similarly, the offer of the Russian Federation of the provision

of a standard accuracy GLONASS channel to the world aviation community would

follow suit in a letter from the Minister ofTransport dated 4 February 1996, subsequently

accepted by the ICAO Couneil.

B. Legal Significance

The arrangements with the U.S and the Russian Federation both satisfy MOst of

ICAO~s requirements as expressed in the Council Statement and in the draft agreement.

10 this regard, as previously stated, services will be made available on a continuous basis~

liS Ibid. al 7.
376 Report afthe 251* Session. supra note 364 al pua 3:38.7.2.
m Sce Drajt Agreement Between the International Civil Aviation Organ;zation (lCAO) and GNSS Signal
Provider Regarding the Provision a/Signais For GNSS Services~ reproduœd Ùl ICAO Doc. 963G-LCl189
(1984) at para. 3:38.10.
3iS See Leuers. supra note 123.
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free from direct user charges for a minimum duration of 10 and 15 years, respectively,

the United States having pledged to give six years' notice oftermination ofthe signals. In

addition thereto, the fundamental principle of universal accessibility on a 000­

discriminatory basis has been incorporated. Due consideration has also been given ta the

principle of sovereignty of States as both letters expressed not ta be the intention ta limit

the right5 of any State to control the operations of aircraft and enforce safety regulations

within its sovereign territory. Both States have pledged full co""Operation with ICAO in

the development of SARP5 and expressed their expectancy that these would be made

compatible with their respective systems. Agai~ it bas been made clear that States will he

left free ta implement augmentation systems if desired. Furthermore, both undertook to

provide [CAO with operational information on their respective systems.379

[t should be duly noted, however, that neither otTer has addressed the complex

issue of liability, having limited ta state, with similar language, that ail necessary

measures will be taken ta maintain the integrity and the reliability of the services

provided. In need ofelucidatio~ the matter has been subject ta countless, intense debates.

One commentator has ventured to compare the apparent "ambiguity surrounding

the U.S. position" ta an actual disclaimer of liability which, in his view, would be

recognized as valid by international air law. He argues that "in the same manner that

private legal persons are accorded party autonomy in their contraetual relations, the

equality of States is recognized as a basic principle determining the charaeter of inter­

State relations.nlla In this sense, he goes further to invoke the provisions of the Vienna

Convention on the Law of the Treaties in respect ta the freedom of States to enter into

any agreement and malee reservations thereor81
, as well as the possibility to employ

various other exclusiooary mechanisms to exclude or Hmit liability. Although reminding

that, in accordance with the principle paeta tertïi nec nocem nec prosunt enshrined in

Article 34 ofthe Vienna Convention, a treaty cannot create rights or obligations to a third

3'i9 fhid Sec aIso L.Weber &: AJakob~ "Activities orthe International Civil Aviation Organization" (1996)
XXI:ll AnD. Air. &: Sp. L. 403 al 407.
380 Henaku.. supra note 52 al 155-156.
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party without its consen~ the author infers that users (aircraft operator or passenger)

wouId be in a quasi-contraetual relation with the provider of signal-in-space. Tberefore,

'1hey could be presumed to have knowledge ofthe disclaimer" and be bound by it. 382

The issue appears to have been clarified by the li.S. representative on the [CAO

Couneil, who bas claimed that the wording "does not Mean that the provider may not be

held Hable for negligent faiIure ofthe system.nJ8J ln the same vein, ICAO's Legal Bureau

has manifested its opinion in the sense that "should an accident occur ..., the relevant

rules of liability will apply and the signal providers will be held responsible tbrough

recourse to the laws ofthe relevant State.,~84

Notwithstanding the above elucidation and lega1 rationale, scepticism prevails and

Many States feel there is still some cause for coneem. The issue of liability therefore

deserves further analysis and will be studied in Section II.

The legal signiticance of the Exchange of Letters has led to a variety of legal

opinions. Even before the tirst olTer was ever forma1ized, a view had already been put

forward at the Legal Committee tha~ regarding a transitional arrangement, "the titIe of

th[e] instrument was largely immateria1 and that a Memorandum of understanding or an

exchange of letters would have the same legally binding force among the panies, and that

it was the content ofthe instrument which was ofparamount importance."Jas

Opinions were aise expressed in the sense that ICAO lacks "the powers to enter

into legally binding undertakings on beha1f of the global civil aviation community.,,.l86

This understanding is shared, for example, by one writer who invokes Article 65 of the

Chicago Convention to prove that "'the ICAO Couneil bas no standing or legal authority

381 see Vienna Convention on the Law a/the Treaties't 23 May 1969~ 1155 U.N.T.S. 331't Section 2. Anicles
19·23 (entered into force 27 Ianuary 1980)[hereinafter Henna Convention).
312 Henaku.. supra note 52 al 155·156.
383Kolaite. supra note 363 al 203.
314 Kolaite. ibid
385 Report a/the 2!1' Session. supra note 364 at pua. 3:28.
316 Ibid. al pua 3:3L
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ta enter into a formal agreement concerning the GNSS.nl17 According to said provisio~

"the Council ... may enter into agreements with other international bodies for the

maintenance of common services and for common arrangements concerning personnel."

In addition thereto, "with the approval ofthe Assembly, it may enter ioto any sueR other

arrangements as May facilitate the work ofthe Organization.,,388 In this author's view, "it

would appear impermissible to extend its applicability to the provision of the GNSS".

Furthermore, he states that Chapter XV ofthe Chicago Convention also does not give any

such authority ta the CounciL Consequently, "these unilateral statements and exchanges

ofcorrespondence with {CAO do not represent an international agreement.,,389

A view to the contrary has been expressed by another commentator who, citing

Schermers and Blokk~90, submits that "international organizations have competence to

enter into international agreements", a faet which has been eonfirmed "in praetice and in

judicial decisions. ... [Sueh] agreements are binding on the~ and depending on the

nature ofthe agreement, on the member States.,,391

Again, it has been inferred that an exehange of letters constitutes a promise or

unilateral aet. As sueh, they require no quid pro quo and might be capable of creating

legal obligations, being enough that "a State willingly undenakes to engage in a specified

conduet.nl92 Aecording to one writer, "a promise or declaration or any sort of

international eommitment made by aState MaY he presumed to be a genuine

commitment.,.J93 However, argues another author, "a great deal will depend on the

comext in which a promise or protest occurs, including the surrounding

cireumstances.,.,394 Therefore, l"the detection of an intention ta he legally bound, and of

the structure ofsuch intention, involves careful appreciation ofthe faets.n395

387 Milde.. supra note 56 al 20 l.
388 Chicago Convention.. supra note 40. Atticle 6S.
389 Milde.. supra note S6 al 20L
390 H.G.Schermers &. NM.Blokker. lntemalional Instituliona/ Law: Unity Within Diversity, 3Rt ed.. (The
Hague: Nijhott: 1995) atl096.
391 Henaku. supra note 26 al 182.
392 Henaku. ibid.. atl8S.
393lbid .

394 Brownli~ supra note 290 atM3. The author cites the lVudear Tests Case (Australia v. franœ), whereby
the 10 bdd that ""France was legally bound by publicly given~ made on behaIfofthe French
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Other commeotators have stated that "letters exchanged through diplomatie

channels are not intended ta be legally binding, and are not considered treaties because

they do not describe legal obligations in detail.,,J96 In their view, they would most likely

be charaeterized "as a non-binding international agreeme~ oot enforceable io law.,,397

Moreover, "roles conceming compüance, modifications and withdrawal trom treaties do

not apply. Nevertheless, these agreements. may he considered morally and politically

binding by the parties, and the President may be makiog a type of national commitment

when he enters one.,,]98

In addition thereto, it has been argued that "if intended ta be legally binding,

proper United States procedures for entering ioto executive agreements would have ta be

followed.»399 There is, however, a clear distinction between executive agreements and

unilateral policy statements, since ooly the former "are to ail intents and purposes binding

treaties under international (aw.',4O()

In terms of result, these opposite views appear ta converge to a consensus when

considering the aetual wording of the U.S. Letter, whereby it rests manifest that it was

purportedly submitted uin lieu ofagreementn
, and therefore there was no intention on the

part of the American government to conclude a formal international agreement.401

govemment. to œase the conduct ofatmospheric nuclear tests. The criteria ofobligation were: the intention
of the Stale making the decl3l3tion that il should be bound according to its terms; and tbat the undertaking
be give publicly.~

395 Brownlie.. ibid. al 644.
396 LTEP-WGIIL supra note 335, ...Analysis of Liability Provisions in E.Usting rntemational Conventions,
Treaties and Other Relevant InsIrumems and Their Applicability to GNSS'", LTEP-WGIU-WP/9 (18 Api!
1997), presented by O.Carel MJ)enney, E.Ho~ P.O'Neia T.Nordeng. W. t'Hoen, A.W~ G.White
[hereinafter LTEP-WGJII-WP/9].
397 Ibid. See aIso JM.Epstein. I4Global Positioning System (GPS): Defining the Legal Issues of Its
E.~g Civil Use" (1995) 61 JALe 243 al 276 [hereinafter Epstein).
398 U.S.. Treaties and Other International Agreements: The Raie of the United States Senate, il Study
Preparedfor the Comminee on Foreign Relations (United States Seœte, 103<1 Cong., 151 Sess., Nov. 1993)
al xxxvii-xxxviii [hereinafter U.S. Senate Study}.
399 Epstein.. supra note 397 at 275.
.WC) U.S. Senate Study, supra DOle 398 al xvi.
.un Henaku makes particular reference to the Vienua Convention which states, in its Article 13, that~
consent ofa Saale to be bouna by a treaty constituted by insttuments exchangedbetween them is expressed
by that e.xchange when: a) the insttument IWOVides that their excbange shan have such effed; or b) il is
otherwise esIabIished tbat those States were agreed tbat the excbange of insUuments shan bave that efrect."
Ibid. al 183.
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Furthermore, both letters make reference to constituting but a "mutual understandin~

between the parties.

In briet: since it is the common intention of the parties and the spirit, rather than

the literaI meaning of a treaty which have to be observed,403 it is clear that the Exchange

of Letters has no legal binding effeet between the States providing signal-in-space and

ICAO, nor in relation to its member-States as tbird parties. It is therefore submitted that

the international community will have to rely on the principle of "good faith",

"consist[ing) in a sincere and honest desire, as evidenced by a genuine effort, to fulfil the

substance of the mutual agreementn404
, as a safeguard against the availability, continuity,

integrity and reliability of the signais provided. lndeed, it may be said that, at least at

present, the very success of the implementation of the CNSIATM systems is largely

dependent upon the degree of good faith with which such promises are kepl sa that

confidence placed upon them might prevail in the relations between providers and users.

7. Cbarter on the Rights and Obligations oC States Relating to GNSS

Services

A. Introductory

On 6 Decernber 1995, pursuant to a request of the 31st Session of the [CAO

Assembly, in ilS Resolution A31-7, the Council established the Panel of Experts on the

Establishment ofa Legal Framework with Regard to Global Navigation Satellite Systems

(LTEP). Within ilS terms of reference was the mandate "to consider ditferent types and

fonns of the long-term legal framework" and "to elaborate the legal ftamework which

would respond, inter a/ia., to the fundamental principles set out in paragraph 6 of the

Rapporteur's Report"'"ls to the 2rJh Session ofthe Legal Committee.

.m Letters.. supra note l23.

.m Chen& supra note 242 al ll8.

.w4 Ibid. ~Good faith in contradUa1 relations thus implies the observance by the pD'ties ofa œnain standard
offair deaIin& sincerity,. honesty,. loyaIty, in sho~ or moralîty,. throughout their dealings.~
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As a result of its discussions during its tirst meeting in November 1996~ and

taking into account the recommendation of the Legal Committee that a two-stage

approach be followed in the implementation of GNSS, namely "the development of a

legal framework to permit the implementation of the existing system and the elaboration

of a more complete and lasting instrument for the future,,4()6, the Panel established two

working groups to assist in the preparation ofthe relevant documents and principles.

Accordingly, a Working Group on GNSS Prlnciples (Working Group 1), under the

Chairmanship ofDr. Kenneth Ranray, was mandated with developing draft provisions of

a Charter formulating the fundamental principles for GNSS. 407 A second Working Group

was tasked with formulating draft legal principles and provisions on specitied legal

issues.408

The Charter, whose text was approved by the LTEP at its second meeting in

November 1997~ embodies certain fundamental principles to be observed in the

implementation and operation ofGNSS. These include: i) the safety of international civil

aviation~ ii) universal accessibility of GNSS without discrimination~ Hi) preservation of

States' sovereign rights~ iv) continuity, integrity, availability and reliability ofservices; v)

international co-operation, among others.409 Again, no reference is made to the issue of

liability for GNSS, since no agreement could be reached on the appropriateness of

including a related statement therein.,no

The principles contained in the Charter do not ditfer in substance from those

previously developed and embodied, in whole or in p~ in other documents, such as the

Chicago Convention, the CounciI Statement, the Exchange of Leners, the Guidelines of

~s LTEP/l Report~ supra note 61.
.Wt) Reportofthe 2ga Session~ supra note 364 at pua 3:29.
407 LTEP/l Report.. supra note 61.. Appendix 3 at A3-1.
q LTEP/1Report~ supra note 61.. Appendix 4 al A4-~. A review ofthe mandate given to Working Group II
and the resuIts of its work will follow below.
409 See Charter.. supra note 67.
·no See LTEP/2 Report.. supra note 61 at paras 1:73 -1:83.
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the FANS (phase II) Committee, as weU as outer space conventions and declarations.-lll

A produet of consensus, they may be as weil an indication of the basic principles which

will fonn part ofthe long...term legal ftamework for future GNSS.

A long discussion ensued on which course ofaction would he recommended with

regard to the fonn of the Charter, which could he given effect in either an international

convention or an Assembly resolution. In this regard, a number of experts in the Panel

believed that since the Charter was considered as "the restatement of existing principles

contained in the Chicago Convention", "it was not necessary to have another convention

to restate these principles'~, and therefore sustained it should take the fonn of an

Assembly resolution.412

On the other hand, a large group of experts did not accept that "the delay to he

incurred in the adoption and ratification of a convention should he considered a valid

reason for not having such a convention." They were of the opinion that "trom a strietly

legal point of view, only an international convention could give the principles of the

Charter the required binding force" and "maintain the integrity ofthe legal framework for

GNSS.~13 However, in view of lack of consensus, and taking into account that both

forros were not mutually exclusive~ they had no difficulty in accepting an AssembLy

resolution as an interim solution or transitional arrangement. Meanwhile, work towards

an intemationally binding instrument wouid proceed.414

During its 153rd Session, in March 1998, the Cooncil decided ta have the Draft

Charter submitted ta the 3ZSd Session of the Assembly for adoption.4IS The text was

presented next at the World-wide CNS/ATM Systems Implementation Conference in Rio

de Janeiro, where a conclusion was reached that "the adoption ofthe Charter should ... be

411 ICAO. Panel of Legal Experts on the Establishment of a Legal Framework wilh regard la GNss.
JVor/dng Group on GNSS Prindples (Working Group 0, LTEP...WGJI (lO-14 March 1997) lhereinafter
LIEP-WGIIJ~ "'Introductory Note'\ LTEP...WGII-WPIl (20 February 1997).
41_ LTEP/2 Report~ supra note 61 at pua. 1:87.
·n3 LTEP/2 Report.. ibid. al pua. 1:88.
414 See ibid. al pmlS. 1:89..1:91.
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regarded only as an interim framework for the short-terDl, while further consideration is

given to the long-term legal framewo~ including consideration of the development of a

draft international convention for this purpose.",,16 At the next session of the (CAO

Assembly in September, 1998, the Charter was therefore framed by the Legal

Commission in the romt of a resolution and subsequently adopted by consensus by the

Assembly.417

B. Legal Signifieance

Adopted in the form of an Assembly resolution, the Charter cannot be accorded

any legal force and therefore must be regarded as legally not binding. Sorne

commentators, having expressed serious doubts as to the usefulness of the instrument,

seem to be somewhat displeased with the nomenclature employed which would be

indicative ofa legal instrument of fundamental importance.·UI

Sorne views to the contrary have also been expressed that the Charter may

constitute obligatory norms of international law, as evidenced by sorne Assembly

resolutions adopted in the put, considered as the statement of customary mies,

independently ofany treaty.419

On the other band, it could be said that the Charter finds its '1egitimacy" in the

strong political weight carried by a resolution of the ICAO Assembly as weil as in ilS

high persuasive value.420 Despite its lack ofenforceability, it has its merit for reafÏtrming

legal principles of fundamental importance which May constitute the basis for a future

binding instrument, and even lead the way towards the adoption of an international

convention.

415 (CAO. Assembly. 3r Session. Legal Commission., <4Progress in the Work: of the Pelnel of Legal and
Technical Experts on the Establishment ora Legal Framework with Regard 10 GNSS (LTEP)", {CAO A·
32-WPI24. LCI3 (18 June 1998).
416 WW/IlwlP Report., supra note 43, Conclusion S.2 al pua 5.2.1.
417 See Charter. supra note 67. Sec appendi:< to this thesis for the complete text ofthe resolution.
'-18 Sec Milœ. supra note 56 al 209.
'-19 Sce LTEP/l.WPIS~ supra note 363 al par.L 5.2; WWlIA-LP Report, supra note 43 al para. 5.1.5.
42D See LTEPll-WPIS. ibiel al panL S. L
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In such a particular cont~ where Legal aspects find themseLves intrinsically

associated with intricate poliey considerations, political and economic affairs of States,

the adoption of the Charter as an interim solution ret1ects the pressing need to create

confidence in GNSS without delaying the implementation of the system. Hence, it

represented a oecessary political step in the interest of the international community still in

search of international safeguards to a system oot under its controL

8. LTEP Recommendations

The Working Group on GNSS Framework Provisions (Working Group lI) was

established by the LTEP with the following mandate:

a) to analyse and. as appropriate. ta draft legal principles or where
posstble provisio~ on the foUowing matters:

il cenification:
ü) liability, including the allocation of liability among the

participantS in the systen
iii) administration. financing and cost recove~ and
iv) future operating sttuetures 421

The Group, chaired by Dr. Emilia Chiavarelli (ltaly), held its tirst meeting in

April 1997, when it agreed on severallegal principLes conceming the issues in the terms

of reference as a basis for further study.422 These principles, a10ng with the results of an

informaI survey423 condueted through a questionnaire, and additionaI working papers

submitted by the experts were taken ioto account in the development of a set of

recommendations424 drafted and approved by the Group at its second and third meetings,

in September 1997 and February 1998.425 Wrth the exception ofrecommendation II bis

-lZ1 LTEP/I Report.. supra note 61, Appendix 4 al A~l.
~ See generally, rCAO, Working Group IIReport. supra note 347. See aIso LTEPI2 Report.. supra note 61
at para. 2:2.
m See ICAO.. Panel ofExperts on the Establishment ofa Legal Framework wilh regard to GNSS Working
Group on GNSS Framework Provisions (Working Group Il). Second J.\feeting, LTEP-WOIll(2) (2-5
Seplember (997) [bereinafter LTEP-WGIII(2»), ~Repon of the Results of the Informai Survey Conducted
bv Worlring Group rr~ LTEP-WGIll(2)-WP/2 (14 August 1997).
4i4 See LTEP/2 Report., supra note 61 al para. 2:3.
.f'.s ICAO.. Report ofthe Second .\feeling ofthe Working Group on GNSS Framework Provisions (Working
Group il) ofthe Panel ofLegal and TechnicaJ Experts on the Establishment ofa Legal Framework with
Regard ta GNSS (LTEP) (5 September 1997), rCAO LTEPI2-WP/4 (15 Seplember 1997) [unpubIisbed);
ICAO.. Report of the Third kfeeling of the Working Group on GN5S Framework Provisions (Working
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on liability which was adopted by a majority~ ail recommendations were adopted by

consensus.426

In the course of its meetings, the LTEP aise considered the substance of these

recommendations which were, after a few minor amendments, adopted by consensus by

the Panel.427

Recommendations 1 to 8 are concemed with issues of certification, whereas

recommendations 9 ta Il with the issue of liability. Recommendations 12 ta 14 deal with

administratio~ financing and cost recovery, and recommendations IS and 16 with future

operating structures.428

Despite the vastly divergent viewpoints expressed in the course of the meetings,

retlecting the different perspectives and concems of provider and user States, these

recommendations represent a major achievement as regards the necessary first stage of

oon-binding nonns in the long law-making process of any future legal instrument for the

long-term GNSS.

In this sense, the President of the ICAO Council had appealed to the panel to

work in a spirit of co-operation and compromise in arder ta find pragmatic solutions for

those legal issues. Solutions which, in his own words, "should oot impose undue

obligations upon the provider States of GNSS services, [but] should nevertheless offer

appropriate safeguards for user States.»429

Group Il) ofthe Panel ofLegal and Technical Experts on the Establishment ofa Legal Frameworlc wilh
~egardto GN~ (LTEP) (12 February (998)~ Appendi.~ 3 to LTEPI3 Repon [unpublished).
Z6 sec LTEP/3 Report~ supra note 61 at p;ua.. 1:L

ID sec LTEP/3 Report. ibid at para bU.
428 sec [CAO.. Assemb(v. 3rt Session. Legal Commission. Recommentlations ofLTEP~ [CAO Doc. A-32·
WP124.. Appendi.~ B [hen:inafter LTEP RecommendalÎons). Sec Appendi.~ to tbis th~ for the full texl of
the LTEP recommendations.. An anaIysis ofthese legal aspects with a view to the Iong-tenn Û3D1eworlt for
GNSS will be provided in Section n (4).
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9. The World-wide CNS/ATM Systems Implementation Conference

A. Conclusions and RecommendatioDs

The World...wide CNS/ATM Systems Implementation Conference was convened

by [CAO in Rio de Janeiro, Brazil, from Il to 15 May, 1998. As an aetion...oriented

meeting, its unique aspect consisted in bringing together ail major partners in civil

aviation, from top...level government, industry decision makers and direetors of civil

aviation authorities to heads of financial institutions and investors, major manufactures,

service providers and users, to consider two critical issues: the financiai aspects and the

institutional framework for CNS/ATM systems.430

As far as financing is concemed, the primary objective of the Conference was ta

convince service providers and financial institutions that "implementation of the systems

would generate a significant positive retum on investment, an investment which could he

recovered through user charges,,43 t and that it could he of benefit ta lenders, borrowers

and users alike. [n this respect, the special economic and financial circumstances in many

a region on the planet, where a significant majority of States requires assistance, gain

particular relevance in the context of the implementation of a seamless, globally

coordinated and fully interoperable CNSIATM system.432

Recognizing that the organizational structure under wbich CNSIATM systems are

to operate is fundamental to their financiaI viability, the Conference considered various

options at the national and multinational levels, recommended the establishment of

autonomous authorities and acknowledged the need to adopt a co-operative, multinational

approach to implementing regional and global elements ofthe systems.433

.f.!9 See ibid. al pua 2.3.
430 See Transition. ICAO CNS/ATM Newsletter 98/5. '4Rio Lays InsIitutional and Fmancial Groundworle
(Autumn (998). The Conference was attended by participanls from 123 ContraclingS~ 27 intemalional
organizations and 38 indusIry deIegatiODS. See WW/lAJlP Report. supra note 43 pua 2. See above al 15.
431 WlY/IAJP Report? ibid. al pua 3.1.1.
m See Transiti~ ICAO CNS/ATM Newsletter 981S~ '4Significant majority of States need Help" (Autumn
1998).
433 Ibid. al puas. 2.1 and2.2.



•

•

98

Seing not the aim in this section to delve too much into the Conference's

deliberations, but merely to illustrate how, and ta what extent its results will influence

decisions on inmediate concerns and guide further work on the development of the long­

term legal framework, suffice it ta say that the Conference arrived al significant

conclusions and agreed on recommendations concerning substantive financial,

institutionél4 legal and technical-co-operation aspects of the systems, as weil as training

needs. Particularly, it recommended that:

The comple:< legal aspects of the implementation of CNSIATM
systems. including GNSS. require further worlc br ICAO. Such further
work should seek to elaborate an appropriate legal framework to
govem the operation and availability of CNSJATM. induding the
consideration of an international convention for this purpo5e. Such
funher work should not.. however, deIay implemenlation of CNSIATM
systems.434

In additio~ in carrying it out, the main objective should be "to develop and build

mutual confidence among States regarding CNS/ATM systems.,,43S

Having endorsed the central raie of ICAO through the development of technicaI

and operational SARPs, the Conference concluded that "regional arrangements may

contribute to the development ofa global legal and institutional framework with regard ta

long-term GNSS, provided they are compatible with the global framework and suppon

the interoperability of regionaI CNSIATM components.,,436

Indeed, al the 3ztd Session of the [CAO Assembly, a resolution was adopted

instructing the Council and the Secretary General, within their respective competencies,

and beginning with a Secretariat Study Group, ta:

a) ensure the e.~tious follow-up of the recommendalions of the worldwide
CNSIATM Systems ImpJementation Conference.. as weil as thase
formulated by the LTEP. especially those oonœming institutional issues
and questions of Iiability: and

434 WW/l}JP Report, supra note 43, Recommendation 513 al para 5.3.1.
.os Ibid. R.ecommendation 5/4 al para 5.3.1.
436 See ibid.. Conclusion Sil al para 5.2.1.
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b) consider the eIaboration of an appropriate long..rerm legal framework to
govern the operation of GNSS syst~ including consideration of an
international Convention for this purpose. and ta present proposais for such
a tiamework in tinte for their consideration bv the ne.û ordinarv Session of
the Assembly.437 ~.

B. Declaration on Global Air Navigation Systems for the Twenty-fint

Century

Adopted al the closing of the Conference, and consolidating its conclusions and

recommendations, the "Declaration on Global Air Navigation Systems for the Twenty­

First Century", of Mere informative value, purpons to give the world community

knowledge about the results ofthe Conference's work by declaring, inter a/ia.. that:

i) increasing levels of co-operation at the national, subregional and global levels

will be necessary to ensure transparency and interoperability betWeen

systems' elements;

H) the operation of air navigation services by autonomous authorities may

contribute to significant economies, increased efficiency and transparency;

iii) financing and operation ofCNS/ATM systems can be of common benefit to

lenders, borrowers and users;

iv) sound tinancial management is critical ta securing tinancing for CNS/ATM

projects;

v) planning and implementation of the systems should be on the basis of

homogenous air traffic management areas and major international traffic

flows, taking into account the diversity oftechno(ogy.438

The Declaration also directly supported the conclusions and recommendations on

the legal aspects of CNS!ATM systems, as weil as the adoption of the Charter as an

interim framework for the short-tenD, while consideration is given to the long-term legal

framework.

• m Res•.432-20. supra note 67.
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Section U: The Long-Term Lega. Framework

1. Forms of Instrument

•

Since the item "consideration, with regard to global navigation satellite systems

(GNSS), of the establishment of a legal framework" was given highest priority in the

General Work Programme of the Legal Committee in 1992, there have been extensive

discussions on the form and content ofsuch a legal framework.

ln particular, at the 2gn Session of the Legal Committee, following a proposai by

the Rapporteur on the subjeet, Or. Kenneth Rattray, whereby it was submitted that the

legal framework should he established by an international convention or agreement under

the auspices of ICAO,439 questions arose as to the need or even desirability of the

elaboration of an international legal instrument. Opinions ditTer~ as States with the

greatest institutional concems would favour an international conventio~ in opposition to

the de facto signal provider States. Most delegations, however, "due to inherent delays in

drawing up, adopting and bringing ioto force an international legal instrument", and

"bearing in mind the urgency of the task", favoured the adoption of a ('step-by-step

approach.,,44()

In this respect, it should he reiterated here that a consensus was reached on a two­

stage approach concerning the development ofa legal framework for the existing systems

and the elaboration ofa more complete and lasting instrument for the future:U1

Work condueted by the LTEP with a view to the long-term GNSS bas identified

various private and public law options and considered the pros and cons for different

types and forms of legal framework, namely: i) checldist; H) model contraet; iii) codes of

-es SeeRio Declaration. supra note 65.
-09 SeeRattray'sReport. supra note 373 al paras. 9 and 18.
~ SecReport a/the 29*Session. supra note 364 al para. 3:28.
"*41 See Report a/the 2gi' Session. ibid al pmi. 3:29. Sec aIso I.HuaD& 04Development of the Long-Term
Legal Framework for the Global Navigation Satellite System" (1997) XXII:! Ann. Aïr. & Sp. L. 58S al
5~S87[hereiDafter Huang]..
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conduet, guidelines and guidance material; iv) standards and recommended praetices; v)

Assembly or Council resolutio~ or Assembly declaration; vi) international agreement, or

international convention; or vii) a combination.442 A praetical interpretation of these

options has already been given in the previous section with an emphasis on the aIready

existing international arrangements.

[t has been agreed that the complexity of "the legal framework for GNSS would

require a combination of various types and forms since one could not possibly conceive

that a single instrument would provide a complete legal framework. ,1443

2. Need or Desinbility ofan Intemational Convention

The years have seen the development of two clear schools of thought on the need

ofa new legal framework and the desirability ofan international convention to govem the

implementation and operation of GNSS. The matter has been subject to lengthy

discussions under the aegis of ICAO and other international fora. Disceming views

recently expressed by three distinguished delegates and eminent speakers at the World­

wide CNS/ATM Systems Implementation Conference, as well as remarks made by one

legal expert at Eurocontrol, will serve here as a basis for discriminating between the

opposing arguments and the different perspectives ofthe international community.

A. The Signal Providen' Penpective

"GNSS not only has a legal ftamework, it bas a ftamework which is adequate ta

the tas~, has argued Michael B. Jennison, Assistant Chief Counsel for International

Affairs of the U.S. Federal Aviation Administration.

.wz See LTEPIl-WP/S_supra note 363.
443 LTEP/I Report~ supra note 61 al pua. 4-:1.14•
444 M.BJenniso~ 04A Legal Framework for CNS/ATMS~ (ICAO Workl·wide CNS/ATM Systems
Implementation Conference, Rio de Janeiro, 14 May 1998) al l[hereinafter lennison).
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His justification is that the existing legal framework, namely the Chicago

Convention, "bas adapted and adjusted over the years to bigger technical developments

than satellite navigation", including tbe development of increasingly sophisticated

navaids. ln this respect, he argues that "despite the apparent quantum leap in capabilities,

satellite navigation, in the legal and institutional issues that it presents, bas had its

precursors in bath short-range and long-range navigation systems in use for many years

... across national boundaries." And goes further to remind that such navaids have also

been first developed by the military, having gradually come under civil control.44S

In his view, the Chicago Convention "is the legal framework for CNS/ATM", a

legal framework whicb already cornes along with "the necessary mechanism to be kept

updated,-M6, through the adoption ofSARPs:

We have the basic. constitutionallaw that we need (the kind tbat takes
many years to develop and to bring into effect). and wc have the ready
means to make additional Iaw- both binding rules and non binding
guidance - to flll in any significanl.PPS that might emerge. (And no
significant gap bas emerged 50 far.)

As far as liability is concemed, Mr. Jennison purpons to demonstrate that the

absence of a Multilateral liability regime for air traffic control agencies has never meant

there are no liability mies or that people are barred trom pursuing remedies in courts of

law, but simply that ''there has been no demonstrated praetical need.n44I Similarly, legal

channels do exist for liability claims with respect to satellite navigation.

With respect to the long-term legal ftamework, recalling that GNSS has been

declared to be fully consistent with the Chicago Convention, he beseeches "legal

parsimony", and his conclusions could he summarized with the foUowing assenion:

-145 lennisolL ibid. al 1.2.
446 Ibid. al i
-147 Ibid. al 1.
448 Ibid. al 6.



•

•

103

Only when we bave a clear conception ofwbat may constitule the long­
tenu GNSS. cao lawyers and policy makers then contemptale whether
additional law~ in whatever fonn, may be needed.. Indeed the
development of the law typica/ly foUows social economic.. and
technical developments.449

B. Tbe User States' Penpective

The views expressed above meet with strong opposition in other areas of the

worl~ particularly Europe and developing countries~ whose concems are represented

here in the following dissenting words of Dr. Kenneth Rattray~ Solicitor General of

Jamaica:

The simple assertion that GNSS is not inconsistent wim the Chicago
Convention providcs no assurance orcamfon for the implementation of
the system with integrity. The principles conlained in the lntemational
Air Law Conventions ... are ail compauble wim the Chicago
Convention. But compatibility ofprinciples bas never been regarded as
an adequate basis for engaging the responsibility oC States. A
Convention is neœssary for this purpose. In the field of GNSS il is
more 50 necessarv because manv of the elements of the system will be
outside the sovereign canttol ofStates."~ .

In bis opinio~ reality speaks that "the GNSS facilities, at least as far as the space

segment is concerned, will be controlled and operated by one or more foreign countries

representing a dramatic step away fram past praetice in the provision of air navigation

services.,74SI Consequently~ not ooly does il pose a challenge to the application of the

principle of sovereignty but "more importantly to the confidence in the integrity of the

system and the geo-political influences which could undermine [its] credibility.,,4S2 In lhis

sense~ he considers "goodwill [to bel an inadequate foundation on which to build the

required confidence.,,453 Before authorizing the use of GNSS signals in tbeir sovereign

territory, States want certain guarantees ta be provided in the form of an international

conventio~ including the proper allocation of liabilities.

.u9 Ibid. al S.
450 K.O.RatlJay~ 04Legal and Institulional CbaDenges for GNSS - The Need for Fundamentai Obligatory
Norms" (lCAO World-wide CNS/ATM Systems Implementation Conf~ Rio de Ianeiro~ 14 May
L998) al 7 [hereinafter RaurayJ.
4S1 Rattrav~ ibid. al 4.
4s2Ibid.•
4S3 Ibid. al 7.
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Hearing in mind the importance offinancing for the implementation and oPeration

of the systems, he recalls that "most administrations, especially in developing countries,

will have to make significant economic and budgetary decisions regarding the aviation

communication and navigation infrastructure in the short, medium and long_term.,ws4

Financial security is therefore essential to allow for a decision to be made as to whether

contemplated investments in INS or ILS should he abandoned for a quantum leap into

GNSS.4SS

Counter to a view prevîously held4s6 that the market place would ultimately

determine when GNSS would be accepted and the degree to which it wouId be relied

upon, he considers it "an inadequate mechanism to provide the necessary guarantees

which will inspire world-wide confidence:,,4S7

[t is absolulely essential thal the foundation of GNSS on a world·wicie
basis he construed on pilIars of political confidence. pillars of financial
confidence and piUars oC lechnical and technologial confidence. The
three pillars must he anchored and sec:ured by Legal and institutional
foundations which can only he provided by an international convention
which speUs in detail the fundamenlal principles goveming the
implementation ofGNSS.4SB

Calling for the necessary assurances as regards universal accessibility, reliability,

continuity, affordability, liabiIity, international co-operation and oversight by ICAO with

a view to the long-term legal ftamework, he concludes that the adoption of the Charter in

the forro ofan Assembly resolution, as an interim measure, could he regarded as a "first

step" towards an international convention4S9 establishing fundamental principles, as weil

as "legal obligations and liabilities ofStates and service providers".460

..Sot Ibid. al S.
"55 Ibid

..sc; See JVfY!L\JP Report.,. supra note 43 at pua 5.L4.
ol51 Rauray~ supra note 450 al 7-8.
458 Ibid. al L
ol59 Ibid at 8.
460 Ibid at 6.
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c. An Alternative View

An alternative view, previously outlined during LTEP discussions al the initiative

of Eurocontrol461
, advoeating that while an international convention would be desirable

for the long-term future, an interim approach could take the fonn of regional

arrangements and a chain of contraets, was also endorsed by the Conference, and finds

itself expressed here through the remarks then made by Mr. Trond. V. Nordeng,

Managing Director at Nordic Aviation Resources S.A. (Norway). Accordingly:

It should be envisaged that quite sorne time will pass before a long­
lerm Iegai insttument will he adopted. ... The alternative is ta establish
a chain of contraets. firstly between primary signal provider and
regional augmentation service provider: sec:ondly between the... service
provider and the States which bave authorized the use ofGNSS in their
airspace which may a1so supply local augmelllalion service and
equipment.-16:

The contraetual chain approach could be described as a series of contraetual

arrangements between the various components of the system, where individual

performance criteria would be established. While providing the necessary guarantees~ it

would clearly identify the extent of responsibility for the different adors at each stage of

the chain. ln case ofan accident, channelling of liability wouId eventually trace il to the

party whose actions or omissions had been the cause ofthe damage. Therefore, in case of

joint and severalliability, each actor would bear only the part of a globalliability which

corresponds to the extent that its action or omission contributed to the damage.463

The proposai ofthe Eurocontrol bad used the term "regulatory cbain" ta describe

such structure, whicb could be broken ioto four main elements with distinct roles, namely

.$6l See LTEPII. supra note 363. "Oudine of the Role and FunetioDS of a Muiti-Modal European GNSS
Agency and its Place Within the Regulatory~, rCAO LTEP/I-WPIl6 (25 November 1996) at para. 4
ff:. presented by Euroconuol [hereinafter LTEPIl-WP/I61•
.$62 T.V.Norden& "'International Legal Impact on National Implemenlation of Global Navigation Satellite
Systems (GNSS)~ (rCAO Wodd-wide CNS/ATM Systems ImplememationConf~ Rio de Janeiro, 14
May (998) al 2 [hereiDafter Nonleng).
-'63 See [CAO~ Panel of Experts on the Estabûmment of a Legal Framework With Regard 10 GNSS,
LTEPI2 (6-10 October (997) [hereinafter LTEPI2), "Liability Aspects of GNSS', [CAO Doc. LTEPJ2­
WP/6 (l October (997) al pua StI:, lftSeIlled byO.~ P.O~eia F.Schuben, RD.van~G.~

F.A.\V1SteI' [hereiDafter LTEPI2-WP/6]. See aIso Huan& supra note 441 at 594; van~ supra note 206
at 319.
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the signal-in-space provider, the augmentation provider, the user State and the end user,

the latter being, in terms of aviation, the aircraft operator equipped with a GNSS receiver

for navigational purposes. The roles of the user State could be further divided ioto safety

regulation and air traffic services provision. Reference was especially made to an

European GNSS Agency, which would undertake on behalf of States activities covering

operational, technical, financial and institutional matters.464

[0 the same vein, Mr. Nortend contends that, in order to avoid a ,cprohibitive

administrative burden" on individual States, an interface body, either an existing

international organization or a new GNSS entity, should be established and vested with

the appropriate powers to negotiate regionally on behalfofStates.465

The advantages of the contraetual chain as an interim approach were at another

occasion voiced by Dr. Roderick van Dam, Head of Legal Services at Eurocontrol, who

stated that:

The coolnletual chain approach bas certain advanIages as an interim
solution. [t allows for the specifie requirements of a panicuJar region to
be reflected by agreements. [t is well-suited for evolution. [1 offers
Oe.xibility, since new agreements can be drafted as new players join the
system.. without nccessarily baving to revise e:<isting arrangements. [1

provides for speedy implementation if the puties are willing and ready
to formalize their relationship. F"'anally, it oifers a seamless path to the
long-tenn resolulion ofan international convention.466

o. The Predominant View

h should be restated here that the predominant view at the Conference was that

the adoption of a Charter was ooly one step in the long-term legal framework, wmch

should take the form of an international convention. This view was widely supported by

member-States of ASECNA467
, ECAC468 and LACAC469

, as weil as India and Nepal, the

-l64 see LTEP/I-WP/16.. supra note 461.
~ Sœ Norden& supra note 462.
466 van Dam. supra note 206 al 319.
~ Agence pour la Sécurité de la Navigation Aérienne (ACrica et Madagascar) (ASECNA)•
-168 European Civil Aviation Conference (ECAC).
469 Latin American Civil Aviation Commission (LACAC).
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other States in the Asian region having not manifested their opinion in this regard.

Contrary to the reference to an international convention in the conclusions of the

Conference were, inter a/ia, the United States, New Zealand, Australia and Canada..J10

ECAC, in particular, stands for a regional approach through the adoption of a chain of

contraets among aIl the relevant aetors.471 The opposing views found their common

denominator in that further work on the legal issues should not delay implementation of

the systems.472

E. An Afterthougbt

The antithesis 50 vividly expressed in these presentations and ensuing discussions

at the Conference in Rio de Janeiro is but a clear reflection of a race towards market

dominance, where there is definitely no premium for a supporting role. When competing

political and economic interests give battle, ooly the political will of States brings any

likelihood ofsuccess. Whether an international convention will be the one ta come along

with the white fiag ofconsensus.Jn remains a possibility best envisaged for the long-term.

Perhaps the more concrete regional approach of a chain of contraets will best suit the

disceming views and contribute to the development of a global legal framework through

the compari5On of regional solutions. Meanwhile, the implementation of CNS/ATM

systems should not be delayed pending work on the Iegal issues.

.riO Sec I.Lagarrigue & JD.Bloch.. "Le GNSS et Le Droit des ÉtaIS: rAffrontement Emre ÉtalS Fournisseurs
et États Utilisateurs Lors de la Conferénœ de Rio sur le CNS/ATM'" (1998) 43:183 Revue Navigation 345
at 347-348. See afso. J.0upant. "'Une Convention Internationale pour le GNS~ (1998) 36:1661 Air Ir.
Cosmos Aviation International
.r11 See van Dam. supra note 206 al 318.
m See JYWIL.~lP Report. supra note 43, al pua 5.1.8. Sec ibid,. Rec:ommeodation 513.
",73 for a very interesting review on !he role of trealies as a medium for Iaw-making in the contemporary
worfel see C.Lim &:O~ lhe Raie ofTreaties in the Contemporary International Legal~ (1997)
66 Nordic J. lm1. L. 1 al 1-2L where !he author states abat "there is nolbing inberent in the nature of the
treaty system wbich singles il out as !he vehicIe for making tbe ideal ofan intematiooallawofco-operation
a~ and that "the less initial common ground there is for a generaIIy acœpIable instrument 10 arise,
the less Iikely il is that a tœaty, oral least a usetùl ttealy will come inlo existenœ.~ Ibid. al 14.
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3. Fundamental PriDtiples

A. Sarety or International Cïvll Aviation

Safety emerges as the primary principle in the regulation and standardization of

international civil aviation. The concept tinds itself embodied in the Preamble and Article

44(h)474 of the Convention. In addition thereto, standards and recommended praetices

covering a wide array oftechnical and operational regulation for world-wide application

and essential to safe air navigation can he round in the Annexes to the Convention. The

level of safety and efficiency of air transport is therefore directly linked to the uniform

and effective implementation of SARPs.~7S

Specifie reference is made in paragraph 1 of the Charter, whereby States

recognize that in the provision and operation ofGNSS services, the safety of international

civil aviation shaH be the paramount principle.

In fostering the development of a seamless, globally coordinated CNS!ATM

system which aims to improve upon the overall efficiency of airspace and airport

operations, leading to increased capacity and availability of user-preferred tlight

scheduIes and profiles, safety must remain the greatest concern. There can he no

compromise. Safety in aviation is paramount and ail other considerations are subordinate

to it. [n the words ofICAO's Secretary Generai, R.C. Costa Pereira:

In the absence oC sare and secure operations.. aviation cannot drive
economic and social developmenl Safety is the primary conœm of the
world aviation community!, and identification of safety~ fimding
and implementation of safety·reIated projects are foremost on ICAOts
priority list. 476

ln this regard, rCAO continues to fulfill its primary objeetiv~ that of promoting

the safety of international civil aviation world-wide. At the 3~ Session of the [CAO

474 See Chicago Convention.. supra note 40 and ac:companying texL
"7S For funher discussion on the legal significanœ ofthe ICAO SARPs,. sec Section L 2!, above al 79.
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Assembly, a Re5Olution477 was adopted endorsing the establishment of the [CAO Global

Aviation Safety Plan (GASP), whose progress shall be reported to the next ordinary

session of the Assembly, scheduled for 2001. Elements of GASP include, inter alia: i)

the Safety Oversight Programme478; ü) the development of a standardized safety data

collection, analysis and dissemination network to make specifie hazardous conditions

known 50 that improvements cao be made; and iii) an action plan to address shortcomings

and deficiencies in the air navigation field.479

The main objective of the action plan is to facilitate implementation by States of

the required facilities and services for international civil aviation in compliance with

ICAO SARPs, the provision of which is under their responsibility, in accordance with

Article 28 of the Convention. Many States, however, in spite of their best interests and

efforts, are facing serious difficulties in fulfilling such tasles. Taking into account the

significant impact that the lack of implementation or inadequate implementation of such

infrastructure, related safety standards and operation of air navigation services would

have on safety world-wide, considerable effort is being made in identifying technical,

financial and organizational corrective measures.480

On the technical side, and panicularly relevant to this study, it is expected that,

aver the longer-term, CNSIATM systems will etFectively remedy Many safety problems.

Civil aviation, however, depends also on the continued availability of properly trained

416 R.C.Costa Pereim. uFunding and Implementing Regional and Sub-regional Solutions in Africa" (Afric:an
Aviation Conference and Ewbition 1999. Washingto~ 28 June 1999) [UDpIblisbed] lhereinafter Costa
Pereira1.
.rTi See rCAO, Assembly, 32ad Sessio~ CD-ROM (Mon~ 1998)~ ICtO Global Aviation Sajety Plan
(GASP). Res. A32·15 at puas. 5, 9. Otherrelevant pansoflhe resolution are reproduœd here: -,. Urges ail
Conuacting States to examine an~ ifnecessary, adjust their ra~ reguJations, and polices [0 achieve the
proper balance among the varïous e1emenlS of accident prevention efforts (e.g. regulalion, enforcement,
ttaining, and incentives to encourage volUDlary reponing) and to encourage increased voluntary teponing
ofevents tbat could affect aviation safety, and instructs [CAO to develop appropriate policies and guidanœ
in Ibis respect; ... 8. Urges an Conttaeting Stltes to ensure tbat their aircraft opeJato~ lXOVÏders of air
navigation services and equipne~ and maintenance OrganizaliODS bave the necessary procedures and
policies for volUDlary teporting ofevents that couId affect aviation sardy; ... Il. EnCODniges Srates to roster
regional and subregiooal safety groups, and ta take measures 10 ensme that buman resourœs in civü
aviation obIain and maintain an appropriate 1eve1 ofcompetency."
~78 See Section 1, 2, Babove al 72.
~79 See rCAO. Assembly. 3r Session. Executive Comminee, uShoncomings and Deficiencies in the Air
Navigation Fielcf\ rCAO A-32-WP/96, EX-4-I, Appendix (13 August 1998) at 1[hereinafterGASP}.
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personnel to operate the system safely.481 The importance of human factors and training

issues in the implementation of the new systems have aIready been addressed in Chapter

1, Section rv.

On the other han~ "tinancing" safety is one of the MOst critical factors for the

implementation of the CNS/ATM system, including the required airport and air

navigation services infrastructure. Commenting on the issue, MT. Costa Pereira stated that

"a particular challenge in Many States is the lack of identification ofaIl casts attributable

to the provision and operation of airports and air navigation services, which remains an

obstacle to full recovery".481 Charge revenues need to be distributed to those entities

actually providing the facilities for which the charges are levied. Application of a sound

methodology for determining the cost basis for charges and etTective collection

mechanisms might be the solution. Moreover, "the inability to demonstrate a sound

financial management structure ... is an obstacle ta funding".48J

Hence, organizational structures under which airports and air navigation facilities

are MOst effectively operated must ensure tinancial and operational autonomy.

Privatization is but one fonn of accomplishing that since ownership cau rest in both

public or private hands or a mixture of hoth. Additional benefits in the cost-etTective

implementation of CNS/ATM systems cao be achieved through co-operative ventures

between States, such as joint tinancing arrangements, international operating agencies,

and joint collection agencies.484 These institutional issues will receive further

consideration in tms Section.

In brie( the need for close co-operation between States providing the signal in

space, user States, airspace users, planning and implementation regional groups,

governing bodies ofICAO and the Secretariat, al both global and regional IeveIs, must be

acknowledged 50 as to guarantee safety in the implementation ofthe CNSIATM systems.

480 Ibid.
41 !bid. al 2.
482 Costa Pereira. supra note 476 al 8·9.
483!bid al 9.
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B. UDivenal Accessibility Without Discrimination

The primary precept in the Couneil Statement bas ilS foundation in Article 15 of

the Chicago Convention, which stipulates that uni/orm conditions shall apply to the use,

by aircraft of every eontraeting State, of airports and air navigation facilities, including

radio and meteorological services, which may be provided for public use for the safety

and expedition ofair navigation.4Ss

[t has also been reiterated in the Exehange of Leners, as well as in the Charter on

the Rights and Obligations ofStates Relating to GNSS Services, which stipulates that:

Everv State and aircraft of aU Srates sball have access. on a oon­
discriminatory basis under uniform conditions. to the use of GNSS
services. including regional augmentation systems for aeronautical use
within the area ofcoverage orsuch systems.486

The expression "under unifonn conditions" employed therein emphasises the

understanding that the principle does not imply the non-existence of rules or conditions

ofaceess, but simply that such rules or conditions must be equal to everyone.487

[n practical terms, economic competition and the multiplicity of service providers

bave definitely been playing a categorical role in providing the necessary guarantees of

accessibility in the provision of satellite communication services. At present, however,

the same cannot be said to be true in the field ofair navigation.488

-3$ See GASP. supra noIe 479 al 2.
-lS5 See Chicago C011\lention. supra noie 40, Article IS [emphasis added}.
-l86 Charter. supra noie 67 al para. 2.
~ See LTEPI2 Report, supra note 61 al para. 1:29. The e.~on was încorpomted as a result ofa view
e.~ that the retention of the previous wording "'wilhout disaiminalion of any kiIKr could leac:I ta a
situation where a commercial provider would be obligecl to provide services 10 an States regardless of
whether the pulies &ad reached agreement or regardless ofpayment. Ibid. al pua. 1:28. Another point was
raised as to whether in situations involving the imposition of United Nations sanctions discrimination
would be considered justified. The Rapporteur, Mr. Gilles Lauzon (Canada), expIainec1 mat according ta
the Inlemanonal Coon of Iusti~ decisions of the Security Council are superior to treaty obliganons.
Therero~ il shouId be expected that any sanctions involving enforœment measures would be a Security
Council decisioD. Ibid. al puas. 1:28, 1:29.
488 See Global PltJ14 supra note ~ vol 1al para.11.23.2; Huan& supra note 441 al 588.
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Concems have been raised about the dangers ofa monopoly being exerted by the

United States through the GPS, especially because GNSS users, namely, aircraft

operators, Article 28 States, and the aetual providers ofair traffic services will be relying

on a foreign system whose signaIs are generated outside their territory, and therefore is

not directly under their control.489

A good example has been set by Inmarsat'~90, the major AMMS service provider,

who has acknowledged the principle under Article 7 of its Convention.491 In addition

thereto, the contraets between Inmarsat and its signatories for the provision of

transponder segment capacity for GNSS services on Inmarsat-m satellites contain a

specifie requirement that access shaH be without discrimination on grounds of nationality

or type ofuse. 492

Views have been expressed that "States cannot make an imponant investment

decision to change navigation systems on the basis of a fragile contraetual and

commercial relationship that can be changed al any time.,,493 Hence, an international

convention would be the best means for providing this legal guarantee. Furthermore, it

has been submitted that SARPs, traditionally used to regulate technical and operational

matters, are not the appropriate instrument for dealing with the issue of universal

accessibility.494

c. Reliability and ContÎDuity of the Services

Continuity of a system bas been detined as "the capability of the system to

perform its funetion without non...scheduled interruption during the intended

489 See Global Plan.. ibid.
~ For information on the privatizalion proœss of lnmarsat. sec O. Sagar, "Recent Developments al the
International Mobile Satellite Organization (lNMARSAn" (1998) xxm Ana Air. &. Sp. L. 343 al 343...
347.
~9t See Convention on the Inlemational kfaritime Satellite Organization (INMARSAn 3 September 1976~
1143 U.N.T.S. lOS (enteœd into force 16 Iuly 1979~ Article 7(hereiœfter Inmarsal ConventionI.
492 See LTEP/!.. supra note 363, <4fnmarsat Satellite Navigation Services Institutional and Contraetual
Aspects", (CAOOoc. LTEP/I...WP/ll (29October 1996)atpara. 3 [bereinafterLlEP/l...WP/llJ.
.m Kotaite.. supra note 363 al 200.
494 See Kotai~ ibid. See aIso Ranray~ supra note 450 al 4.
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operation".49S 10 a wider legal sense, it bas been referred to as "the principle that the

services are not to be interrupted, modified, altered or terminated for military, budgetary

or other non-technicaL reasons.n496

ln the preceding cbapter, the analysis ofthe institutional aspects regarding the use

of GNSS as a sole meaos of navigation confirmed there are a number of factors that

might influence the performance of GNSS, ail of which raise important concems with

respect ta the sole reliance on the services provided. AIthough it has been established that

"the provision ofGNSS services will always foLLow the prineiple of redundancy,,497, with

options ranging from an automatie switeh ta a back-up system on stand-by to an

institutional guarantee by an international organizatian, Legal guarantees as ta the

technieal performance ofthe system have judieiously been demanded by the international

eommunity.

The letters exchanged between (CAO and the service providers have both

recognized the principle, whieh bas also been ineorporated in the Couneil Statement.

More recently, the Charter bas stipulated that:

Every Saale providing GNSS services.. induding si~ or under
whose jurisdiction such services are provided. sbaIl ensure the
continuity~ avaiJabiIity~ integrity~ accuracy and reliability of suc:h
services. including effective arrangements to minimize the operatÎonaJ
impact of system malfunctions or fai/ure. and to achieve expeditious
service recovery. Such State shaIl ensure that the services are in
accordance with ICAO StaIldaRk States shan provide in due tinte
aeronautic:al infonnation on anv modification ofthe GNSS services tba1
May atTect the provision of the-services.49ft

Nevertheless, in a pragmatic point of view, it has been submitted that no such

international guarantees will ever he obtained trom the current GNSS service providers.

ln the words of Michael Milde, "no hetter guarantees can be assured even by a purely

.m GN~ Report. supra note 108 al c.3.4.1.
~ LTEPII Report. supra note 61 al pua. J.5.
.w; See Global Plan~ supra note ~ voL [ al para.. 11.2.4.
498 Charter. supra note 67 al para. 4 [empbasis addedJ.
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civilian GNSS under international control; even that system wouId be vulnerable to an

aet ofGod, any intemational crisis, or simply a lack offunds.n499

The discontinuation of services as a possibility out of Article 89 of the Chicago

Convention bas also been considered by the LTEP. The article appears to be a '1egal

loophole"~oo in the sense it clearly states that freedom of action is reserved to States in

case of war or national emergency. A few have expressed their dissenting opinion by

infering that such freedom is not unlimited and tbat "once there [is] a recognition of the

possibility of interrupting services for non-technical reasons, the system [will] no longer

fulfil the requirements for a global air navigation system."SOl Having already elevated

safety of international civil aviation ta the first principle in the Charter, Working Group [

decided that it was not the proper forum to discuss the legal implications of Article 89,

which involved complex questions of international law, regarding armed confliet,

including rights and obligations ofbelligerents.S02

o. Sovereignty or States

In accordance with customary international law, the competence of States in

respect to their territory and its appurtenances, namely airspace and territorial sel,

together with the govemment and population within its frontiers is described in tenns of

State sovereignty and jurisdietion.SOl Recognizing the complete and exclusive sovereignty

ofevery Stale over the airspace above its tenitory, Article 1orthe Chicago Convention is

therefore merely declaratory in nature.S04 For this purpose, the territory of aState is

m Milde. supra note 56 al 207.
500 Ibid.
SOl LTEP/I Repo~ supra note 61 al puas. 3:7-3:11.
50: LTEP/2 Repo~ supra note 61 at pua. 1:41.
S03 Sec Brownli~ supra note 290 al 106. See aIso 1.F.Rez~ Direilo Intemadonal Pribüco (Sào Paulo:
Saraiva 1996) al 163-164 [hereinafter ResekJ.
S04 N.M.Mane rrealise on Air-AeronautÎœl Law (Montreal: McGiIl Universityt 1981) al 132 [hereinafter
MatteJ.
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deemed to be "the land areas and territorial waterssos adjacent thereto under the

sovereignty, suzerainty, protection or mandate ofsuch State.,~06

As a corollary, there is no "freedom of the air" above a State's territory. No

scheduled international air service May be operated over or iota the territory of a

contracting State, except with the special permission or authorization of that State, and in

accordance with such terms.S07

Additionally, upon entering or departing a State's territory, and while within, any

aircraft engaged in international air navigation shaH comply with that State's laws and

regulations relating to the operation and navigation of 50ch aircraft.S08 Likewise, in a

GNSS environme~ it bas been declared that the authority and responsibility ofaState to

control operations of aircraft within its sovereign airspace shall be preserved, having

these rights been expressly recognized by the Charter. 509

The responsibility of States under Article 28 to provide, as far as they May find

practicable, air navigation facilities and services in their territory510 tlows from their

sovereignty.511 As will be seen later in this Chapter, in the exercise of sovereignty, States

sos Conuary to the Law of the sea. there is no right of innocent passage for airaaft over the territorial
waters ofaState. See Verschoor.. supra nore 303 al 30.
S06 Chicago Convendon. supra note 40.. Article 2. This definition bas given rise to a number ofquestions on
how the terms of said article are to be applied. as regards the e.~nsion of the territorial waters and the
setting up of e.'I(clusive economic ZODes. For more on the subjec:t. see Ma~ supra nOie 503 al 134-139;
Resek.. supra note 503 at 307-315. Additiooally, for reasons of milirary neœssity or public safety, a State
may restriet or IXQhibit other intematioual airaaft from tlying over œnain areas of its territory, provided
no distinction is made between such airtraft. Sec Chicago COlfVendon, ibid, Anicle 9.
507 See Chicago COlfVendon, ibid, Article 6. Greater fteedom ofmovement is alIowec1by means ofbilateraL
(or multilateral) agreements between SIateS. Anne.xecf to the Conventi~ the International Air Services
Transit Agreement and the International AirTranspon Agreement divide the "freedom of the air imo five
categories. For more on the subj~ see Chen& supra note 351 al 8·17.
5Œ See Chicago Convenrio~ ibid.., Atticle Il.
S09 See Charter. supra note 67 at pua. 3 (a).
Sto States have not aa:epled any obligation to pwide such services beyond their sovereign territory~ but on
the basis ofRegional Air Navigation Plans might acœpt to do 50.
sn See~ "Responsibility for Air Navigation (ATM) in Europe" (1996) XXI:! AnD. Aïr. &:
Sp. L. 45 al -17. States have not aa:epted any obligation to JmVide such services beyond their sovereigD
territory, but on the basis ofRegional Air Naviption Plans migbt acœpt ta cio 50.
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may delegate the actual technical operation of these services to a third party, although

remaining ultimately responsible for the provision and regulation ofthe services.512

The faet that GNSS facilities, particularly the space segment, will be operated and

controlled by one or more foreign States has been said ta represent "a dramatic step away

from past practice in the application of the principle of sovereignty,,511, when States

retained full control of ail the elements of the services provided, and therefore were fully

responsible to ensure their compliance with ICAO SARPs. Concems have espedaily

becn raised as to the rime when GNSS is approved as the sole means of navigation and

the whole navigation system will be outside the territorial control of these States who

undertook responsibility under Article 28.514

[n response ta such concems, the sovereign rights of aState to regulate and

control air navigation services within its territory, in the event they decide ta avaiI

themselves ofthe GNSS signais as an aid ta navigatio~ have been duly acknowledged in

the guidelines, the Council Statement as weil as the Exchange of Letters, and also

reaffirmed by the Charter. Accordingly:

The implementation and operation of CNSIATM systems sbaIl neither
infringe nor impose restrictions upon States' sovereignty, authorily or
responsibility in the control of air navigation and the promulgation and
enforœment of safety reguJations. Stale'5 authority shall be preserved
in the coordination and conuol of commmtieations and in the
3ugmemation. as neœssary, ofsateUite-bascd navigation services.su

On the other band, views ta the contrary bave expressed that aState providing

space segments for GNSS only provides signals enabling positioning and navigation of

aircraft which cannat be deemed ta be services within the meaning ofArticle 28. Thus, in

St2 See F.SChubert. "Réfle.~ons sur la Responsabilité dans le Cadre du GNSS" (1997) 45:180 Revue
Navigation .J17 al 417-418 [hereinafter SchubenI .
St3 Ko~ supra note 363 al 201. See also Ratuay. supra note 450 al 4. But see~ supra note 56 al
211.
514 See Study Group 1Report. supra note 69 al pua 3.8.4.
515 Charter. supra note 67 al para. 2.
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their opinio~ the very technical and passive nature of GNSS shouId be considered a

sufficient safeguard that the above requirements will be met.516

From a pragmatical point of view, the absence of any reference in the Chicago

Convention to any specifie level of facilities and services to be provided in the sovereign

territory ofaState is interpreted to mean that no State is aetually obliged to make use of

satellite technology as an aid to air navigation and air traffie contro~ having ta

specifically authorize the use of the signal...in-space in ilS airspace517 and satisfy itselfthat

it complies with [CAO SARPs. In!his respect, it has been submitted that:

GNSS cannat and will not be imposed on States against their will and
their suppon of the GNSS will depend entirely on their sovereign
political will Nevenbeless. the full benefilS of the GNSS will be
available only to those Slates that will acœpt an agreed co-operative
framework for the GNSS.S18

In brie( it is essential that a compromise be reached between the need to ensure

the effective global use ofCNSIATM technology in a seamless airspace, where territorial

State boundaries and Flight Information Regions cease ta he of primary importance, and

the neecl ta respect State sovereignty.519 Sorne tlexibility in the exercise of sovereign

rights might therefore be necessary, in particular in the delegation of tasks of signal

provision and augmentation ta foreign States and/or joint agencies or operating

structures.520

E. Co-operation and Mutoal Assistance

Co-operation and mutual assistance have been deemed essential in the planning,

implementation and operation ofthe CNSIATM systems, gaining special consideration in

516 See Study Group 1Report. supra note 69 al pw3.8.J; MiI~ supra note 56 al 201.
5n Sec M.MiIde.. "Legal Aspects ofFuture Air Navigation Syste~ (1981) XII Ana Air .& Sp.L.87 al 92­
518 Milde~ supra note 56 al 198.
519 Global Plan~ supra note ~ vol. 1 al pua. 11.2.5. Sec J.A.Mendez. "Cuestiones Técnicas y Iuridic:as
sobre los Nuevos Sistemas de Commlicaciones en la Navegaci6n Aérea'l't in La Aviadon Cl\Ii/ lntemadona/
.v el Derecho Aeronâutico Hacia el Siglo XXI (Buenos Aires: ALADA, 1994) 161 al 166" wbereby the
author expresses the need to reach a cofDlXOmise between the reIativism of the principle ofsovereignty and
the common benefit of mankinc:l 50 that the impIementation of the CNSIATM systems does Dot tum into a
means of"'subjugation" ofdeveIoping Dations.
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view of ICAO's objective to achieve a seamless, interoperable and global system.521 The

Charter acknowledges this principle in its paragraph 7, having aise provided that every

State shaH conduet its GNSS aetivities with due regard for the interests ofother States.

Results of two detailed technical surveys carried out by [CAO in 1994 and 1997

revealed that a majority ofStates require external assistance. The broad areas of concern

range "trom a formal needs assessment survey, through implementation plannin~

including costlbenefit analysis and system procurement, to human resources planning and

development.,~22 The surveys have also indicated the preference of States for 50ch

assistance to be provided by ICAO.

For example, financing of technical co-operation will require unprecedented co­

operative efforts on the pan of the States and the international developing financing

community alike.523 It bas been submitted that developed States and other donours shouId

assist States experiencing difficulties in obtaining funding for CNSIATM planning and

implementation. furthermore, [CAO should continue its important coordinating role of

technical co-operation in close consultation with ail partners in the systems.524

F. The Role of ICAO

The central role to be played by [CAO, as the international organization in the

best position to effectively monitor and coordinate the planning and implementation of

the CNSIATM systems must be recognized by States. In particular, tive main functions

are to be performed at the regional and global levels, as envisaged by the LTEP

recommendations and affirmed by the COURcil Statement:

S20 See Huang. supra note 441 al 590.
ru Global Plan. supra note ~ vol 1at pua. Il.2.7.4.
sn WWIIMP. supra note 5, ...Assistance Requirements of States for CNS/ATM Implementation", ICAO
WW/IMP·WPI27 (Il May (998).
523 See WW/lklP Report't supra note 43 al puaS.1.1.
524 See ibid.• Conclusion 4f1. (a), (b).
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ii)

iii)

iv)

responsibility for the establishment of appropriate standards,

recommended praetices and procedures, in accordance with Article 37 of

the Chicago Convention;

global coordination and monitoring of the systems on a global basis in

accordance with the global coordinated CNSIATM systems plan and the

regional air navigation plans to ensure compatibility an interoperability of

the different systems;

facilitation of assistance to States with regard ta the technical, financial,

managerial, legal and co-operative aspects of the systems'

implementation;

coordination with other international organizations in any matter related to

GNSS, including the use of the frequency spectrum in support of

international civil aviation;S2S

v) any other related funetion within the framework of the Chicago

Convention, including those under Chapter XV ofthe Convention.526

119

•

[t has been stated that the faet that both the United States and the Russian

Federation have provided their respective systems for use by the international community

through the forum of ICAO is a clear indication of their recognition of the organization's

central role in the planning and implementation ofthe CNSIATM systems.527

G. Compatibility or Regional Arrangements witb Global Planning and

Implementation

Particularly important in the context ofglobal coordination is the need for States

to ensure that regional or subregional arrangements are not ooly compatible with the

global planning and implementation process ofGNSS52
&, but also a means to promote the

integration of the system. Therefore systems are to he devised and implemented

•
S2S See Coundl Statement.. supra note 58 at para. 3. See aIso Kotai~ SIIpra note 363 al 197-199.
ru; For more information on ICAO~s mie onder ChalIer XV, see below, Sec:tion n(4) C Administrative
Mechanisms al 152ft:
sn See Kotaite.. supra note 363 al 197; Huan& supra note 441 at 591.
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according to a weil prepared plan, and full co-operation is required at the international

level 50 as to provide for the optimum use of the limited financial resources, minimize

duplication ofefforts, and prevent mutual interference.529

4. Otber Legal Issues

A. Certification

Closely related with the principle of compatibility of GNSS with the Chicago

Convention is the issue of certification. Like ail air navigation facilities, GNSS requires

cenification by the relevant authorities to ensure compliance with navigation

performance requirements related to the safety of international civil aviation.530 Therefore

an adequate system of [CAO SARPs on GNSS should not only cover the performance

criteria of avionics and ground facilities, training and licensing requirements, but also

satellite components and signal-in-space, as weil as the system as a whole. 531

During the discussions in the LTEP, views were expressed conceming the

desirability of creating certain minimum standards from which no derogation would be

possible, by application of Article 12 of the Convention. Said article vests the [CAO

Council with binding powers to lay down regulations over the high seas. [t was inferred

that in the regulation of GNSS such powers could be, by analogy, extended to outer

space, which is similarly not subject to claims ofsovereignty.532

Views to the contrary compared the issue to an ~'unfunded mandate,,s33, sinee the

applicability without exception ofthe rules ofthe air contained in Annex 2 ta the airspaee

528 Sec Charter. supra note 67 al pua. 5 (2).
529 sec Global Plan. supra nole ~ vol. 1al para 11.2.6.2
530 See Huan& supra note .w1al 593.
531 Sec LTEP Recommendalions. supra note 42~ Recommendation 1.
532 See LTEP 1 Report't supra note 61 at pua 4:1.10; WGI nReport. supra note 347 at pua. 1:6; LTEP­
WG/IL supra note 33S't 44Lega1 Aspects ofGNSS CenificalÏon'\ ICAO Doc. LTEP-WOIll-WPI2 (18 March
(997) al pmi. 6.1.
533 LTEP 1Report~ ibid. alpara 3:2L
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over the high seas bas an explicit constitutiooal basis in the Chicago Convention "and 00

constitutional basis exists for other purposes.n534

The matter was finally settled by the Panel having determined that certification

would take place in accordance with [CAO standards whic~ if not met, would allow for

the application of Article 33, whereby contraeting States MaY decline ta recognize the

validity of a certificate wmch does not comply with the minimum standards.5J5 One

commentator has challenged the application of said provision arguing that it has no

relevance to the signal-in-space provider, but specifically refers ta the recognition of

certiticates ofairworthiness and competency, and lîcenses. Moreover, "it does not impose

a duty to rejeet [such cenificates and licences] ifthey do not meet such standards",536 but

merely obliges States ta recognize them ifthe minimum ICAO standards are met.

Witb a view to ensuring high integrity of GNSS related SARPs and limiting the

number of ditTerences filed, it bas been recommended by the LTEP that signal-in-space

provider States and provider international organizations he involved in the [CAO

verification and validation process.5J7

Following a proposai in the Rapporteur's Report to the 291h Session of the Legal

Committee, the possibility ofICAO playing an active role in the certification process was

considered by the Panel.SJ8 Nevertheless, a majority was of the opinion that cenification

should fall on the sovereign States, being not the current praCtÎce of ICAO ta cenify

equipment or services.5J9 Upon further debate, il was agreed that (CAO couId bave a mie

in providing a forum for the exchange of information on GNSS certification.54O A

recommendation was adopted accordingly.541

94 MiIde. supra noie 56 al 203-204.
us Sec LTEP 1Report.. ibid.. al pua 3:21.
S36 MiIde. supra noie 56 al 203.
537 See LTEP Recommendalions.. supra note 428~ Recommendation 2; ~YGJH Report!' supra noie 337 al
1:16. Sec above.. Section ~ ~ B al 78.
S38 See RatITay sReport.. supra noie 373 al para. 9.
539 Sec LTEP 1Report.. ibid.. al pua 3:22.
S40 Sec ibid. al paras. 3:25.. 3:26~ WGl11 Report.. supra noie 337 al 1:14.
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The LTEP bas further recommended that the State of Registry should continue to

ensure that GNSS avionics, ground facilities, training and licensing requirements comply

with [CAO SARPs. States providing signals-in-space, or under whose jurisdietion such

signais are provided542
, shall certify the signal-in-space by attesting it is in conformity

with SARPS.543 Moreover, each Stale should define and ensure the application of safety

regulations for the use ofthe signal-in-space as part of air traffic services in ilS airspace.

When authorizing GNSS-based air navigation services in its airspace, States need

providers to demonstrate compliance of the elements with ICAO SARPs. Any additionai

information which may he required for this purpose should be made available through

ICAO. Other sources, including bilateral or multilateral arrangements, and NOTAMS~"44

may he used in addition thereto.545

B. Liability

The most complex ofail the legal challenges raised by GNSS, as evidenced by the

numerous debates which have deait with the issue in various international fora, liability is

in faet the main drive of the controversy penaining to the need for an international

convention as a long-term solution for the GNSS legal framework. An examination of the

ditTerent opinions expressed so far discloses two distinct views:

On the one hand, there are those who believe it is premature to attempt to devise

a specifie liability regime for GNSSS46 which should take inta account the praetical

experience in the commercialization of the services as they develop.547 ln support of this

view stand particularly thase States operating the space segment for GNSS, as weil as the

541 Sec LTE? Recommendalions. supra nole -128. Recommendation 8.
5421be general understanding is tbal the term is designed to cover situations wbere the signais are provided
bv an entity or organization olberman States.
s43 See ibid.. Recommendalion 3.
5.w NOTAM (Notice to Airmen) is a notice distributed by means of te1ecommunicalion containing
information conœming the establisbment, condition or change in any aeronautical facility,servi~

procedure or~ the timely knowledge of which is essential to personnel concemed with tlight
~ùon. Groenewege, supra note 316 al 565.

S See ibid.. Recommendation 3. 6. 7.
S46 Sec ~VGi ilReport. supra note 347al pua. 2.7.
547 See WGI IIReport. ibid. at 2:9
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few who already make use of such signaIs for air navigation purposes in their territories.

Their arguments are presented as follows:

i) there are no differences between GNSS and other air navigation aids;S48

ü) no new legal problem bas been identified yet to justify the development of

supplementary provisions, considering that there is nothing inherent in

CNS/ATM systems which is inconsistent with the Chicago Convention,

and that there is a general agreement that there is no legal obstacle to their

implementation;S49

iii) the current [CAO SARPs system is adequate and sufficient;SSO

iv) the related subject of AIC liability bas been on the agenda of the Legal

Committee for more than three decades and there is no indication of an

overriding necessity for an international ftamework;SSl

v) different liability regimes presently exist ta cover the individual liabilities

ofeach ofthe numerous players involved in the provision and operation of

the GNSSSS2~ such as the Warsaw ConventionSS1 or the Rome

ConventionSS4.
~

vi) the current domestic legislation already provides an acceptable liability

regime~sss

vii) States have gradually renounœd the defence of sovereign immunity under

specified conditions and can be held (jable for damages in the same

manner as private individuals;SS6

S48 See LTEPI2 Report.. supra note 6131 pua 2:39.
549 see ibid
~so Sœ SlUt/y Group 1Repore. supra note 69 31 pua. 3.8.5.
,SI Sec n'GIIl Report. supra note 347 al pua 2.7.
ss! See ICAO. Second l'-'/eeting of the Secretariat Study Group on Legal Aspects ofCNSIATkI Systems.
[CAO SSG-CNSJ2 (20-21 October 1999) [bereinafter SSG-CNSI2], --GNSS Liability: An Assessment'\
[CAO Doc. SSG-CNSII-WP/4 (4 OCtober 1999).. by F. Sdl~ preseDled by RD.van Dam al
13.1[hereinafter Sdtuben&: van Daml.
553 Convention jôr the Unification ofCertain Ru/es Relaling to International Carriage by Air. J2 Octoher
1929. Scheclule to the United Kingdom Carriage byAir, Act 1932; 22 & 23 Geo.S, cb.36 (entered into force
13 February 1933) [bereinafter WQ1'SQW Conventionl.
SS4 ConvenJion on Damage Caused by Foreign A;,craft to Third Parties on the Surface.. 7 October 195~
ICAO Doc. 7364 (etttered ioto force 4 February 1958) [hereinafterRome Conventionl.
sss Sec Schuben&: van I>dm.. supra note 552 alpara 13.2-
SS6ibid
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vili) most victims of aviation accidents can obtain compensation from the air

carrier, therefore there is no need for them to engage in multiple and

complex actions in severa! jurisdietions;557

ix) the issue of liability is in realily a matter of insurance cost, praetica1

commercial experience having indicated that premiums are aetually

reduced when the service provider uses GNSS;551

x) technology relating to the long-term GNSS is still evolving, and its

characteristics and elements are far from clear at present. Only when there

is a clear conception of what may constitute the long-term GNSS, will it

be possible to say ifadditionallaw is needed.559

On the other hand, strong arguments have been put forward by those who believe

there is a need for the adoption of a new international convention which would, in a

simple, clear and straightforward manner, allow for the proper allocation of liabilities

between the different partners involved in the provision and operation of the GNSS.

Accordingly:

i) GNSS is indeed different from conventional terrestrial navigation aids in

the sense that the total system will no longer be under the control of a

particular State which undertook to provide air navigation services in its

sovereign territory.56O

ii) the multilateral nature of the system and the intemationalization of its

elements increase the complexity of related actions and the likelihood of

procedural law problems. "Several layers of interconnected liabilities,

unavoidable multiple, parallel, successive and recourse claims in various

substantial legal regimes and in different countries, ... likely ta extend

endlessly into time" are expected.561

5Sï Sec Study Group l Report, supra Dote 69 al pua 3.10.2.
sss SeeStudyGroupIReport. ibid. al pua. 3.10.3; LTEP!3 Repl~sup'a Dote 61 al 1:29.
559 See SSG.cNS/L supra note 224 al 3.6; Ienniso~ supra note 43 al 5.
S60 LTEPfl-WP/6~ supra note 463 al pua3.
561 Schuben & van DanL supra note 552 al para. 12.
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due to the multiplicity ofactors and the range ofdefences availabl~ a risk

exists that victims of an accident involving failure or malfunction of the

GNSS services will not be able to obtain full compensation when bringing

action. Therefore, "a vietim-oriented approach in line with more modem

standards should he adopted with a view ta ensuring prompt, adequate and

effective compensation"S62

iv) SARPs may provide technical assurances as regards accuracy, integrity,

availability and continuity for systems which are certified but cannat

address broader institutional and liability issues, thus the need for another

legal too~ such as an international convention, to regulate the relationship

between providers and users ofthe signal-in-space.563

v) application ofthe doctrine of sovereign immunity may render court action

against a foreign State or foreign governmental entities providing ArC or

GNSS signais, facilities and services in countries other than their home

States difficult or impossible in the sense that they may lawfu1ly refuse ta

submit to the jurisdietion of the court.564

vi) Since technology relating to the long-term GNSS is evolving, it is

necessary to agree on basic assomptions regarding the system's

charaeteristics in arder ta discuss the issue ofliability.56s

Due to the dichotomy of views, the following concepts have been recommended

by the LTEP to be further studied: i) fair, prompt and adequate compensation; ii)

disclaimer of liability; iii) sovereign immunity from jurisdietion; iv) physical damage,

economic loss and mental injury; v) joint and several liability; vi) recourse action

S62 LTEP/I Report. supra note 61 al pua 3:33.
S63 See Study Group [ Report. supra note 69 al puas. 3.8.6 and 3.8.8.
564 See [CAO. Report of the Second ~"[eeting of the Secretariat Study Grollp on the Legal Aspects of
CNSIATAtl S..vstems~ [CAO C·WPIl1190 (22 November 1999) [hereinafter Strldy Group n Report) al pua.
2.1.3 [unpublisbed).
56S Study Group 1Report. supra note 69 al puas. 3.5 and 3.6. In Ibis~ the Secretariat Study Group on
the Legal Aspects of the CNS!ATM bas been working on the assumpliOD that '1he long-term GNSS" which
will be an evoluûon of the existing systems, will be composed of different global and regional systems.
These systems couId !Je civiIian-conuoUed. military-controned ora lDÎXlI1re ofboth. The (ong..œnn GNSS
will incJude core elements (primary signais in space) and augmenration systems." lbid~ Conclusions ofthe
Study Group on Legal Aspects of eNS/ATM Systems at its Fim }Jeeting, Anac:hment C al pmi.

1[hereinafterSSG 1Conclusions).
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mechanism; vii) channelling of Iiability; viii) creation of an international fund (as an

additional possibility or an option); and the two-tier concep~ namely strict liability up to

a limit to be defined and fault liability above the ceiling without numerical limits.566

As an introduction to that study, the implications of Article 28 of the Chicago

Convention have been usefully examined by the {CAO Secretariat Study Group on the

Legal Aspects ofCNSIATM Systems, during ils first and second meetings held in April

and Oetober, 1999.

For purposes of these considerations, a distinction shouId be drawn between the

responsibility of aState to provide air navigation services as an obligation or

commitment under public international law, and the liability arising out of the breach of

such an obligation, causing damage for which the State is actionable, according to the

domestic roles which apply.567

1. The Implications of Article 28

As stated in the preceding pages, under Article 28 (a) orthe Chicago Convention,

each contraeting State has undenaken, 50 far as il may find practicable, to provide in its

tenitory air navigation facilities in accordance with ICAO SARPs. However, the

mechanisms by which aState may fulfill this obligation have not been prescribed by the

Convention.568 Hence, in the exercise oftheir sovereignty, States May choose to delegate,

in total or in part, the technical provision ofair navigation services to a third party.569

566 See LTEP Recommendations.. supra note 428.. Recommendation 9.
56i See LTEP/l Repol1. sup'a note 61 al para. 3:3: Huan& supra noie 441 al 594: Schuben & van~
:lra note SS2.. al para 1t. noIe 25.

See LTEP/l Report. ibid al para 3:1S. Study Group 1Repo~ supra DOle 69 al para 3.2.8.
569 See SChubert supra nOIe 512 al 417-418. In a simi1ar situali~ A11Dex Il to the Chicago Convention
provides that --by mutual agreemen~ a Stale may delegate to anomer Slate the responsibility for
establishing and providing air tratlic services in Oight information œgions, control mas or control zones
e.xtending over the territory of the former.... It does 50 without derogation of ilS national sovereignty.
Similarly~ the providiDg State~s responsibility is limited ta tedmical and operational considerations and
does not extend beyond those penaining to the safety and e.~tion of airaaft using the conœmed
aïrspaœ." Chicago Convention~ supra note 4O~ ADnex ll~ AirTrame Services.
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At the national leve~ sorne States have delegated the responsibility of service

provision to private entities or autonomous authorities. At the international level,

precedents also exist of States entering ioto arrangements, for reasons of efficiency and

economic benefit, which delegate to other States and/or joint agencies or international

operating structures, such as ASECNA, COCESNAs70 or Eurocontro~ the provision ofair

navigation services within their sovereign airspace.S7t [t bas also been proclaimed to be

perfectly proper that a State uses the services ofa foreign provider ofsignals-in-space for

providing air navigation services in its airspace.S72

It shouJd be duly notoo, however, that regardless of the organizational structure

under which sueh services are provid~ the sovereign State remains ultimately

responsible for their provision in its airspace573
, namely for setting and maintaining the

standards and for the quality ofthe services provided.S74

ln principle, therefore, the responsibilities ofStates with respect to satellite-based

air navigation services refer ta the entire system, including signais-in space,

augmentation services and other components. A question has been raised, however,

whether the implementation of GNSS would represent any fundamental differences

thereto, sinee with the introduction of GNSS, the core elements of the system, in

particular the space segment, will no longer he under the territorial control ofthese States

which undertook responsibility under Article 28.575

Some have held the view that the responsibility delegated to the provider of the

signai-in-space is "purely funetional, in the sense that it is limited to the technical

570 Central American Corporation for Air Navigation Services (COCESNA).
Sil See BD.K.H~ "Legal Issues Meeting the Use of Navigation Systems~ (1999) 47:187 Revue
Navigation 312 at 314.
Si'! See LTEPII Report. supra note 61 at pua. 3:15.
m See Schubert supra note 512 al 418;H~ supra note 26 al 137;MiI~ supra note 56 al 20~
574 See ICAO. Air Navigalion Services and Economies Panel. Report on Financia/ and Relaled
Organizational and lfanagerial Aspects of Global Navigation Sale/lite System (GN$) Provision and
0r;ration.. ICAO Doc. 9660 (May 1996) al pua. 2.6.1[hereinafterANSEPReportl.
57 SlUdy Group 1Report.. supra note 69 al 3.8.4.



•

•

128

provision of a given servicen~76., the delegating (Article 28) State retaining the ultimate

responsibility. In this regard, as in MOst cases where ATC agencies have been

corporatized, it remains solely and directly Hable for damages caused by the negligence

of the provider State, "even in the absence of negligence of its own", although

maintaining the right to recoverthe value ofthe compensation paid, ifpossible.~n

A view ta the contrary points out that the responsibilities of the Article 28 State

are essentially ofa regulatory and supervisory natureS7l
. Before authorizing the use ofthe

signal-in...space in its territory, States must satisfy themselves that they comply with

{CAO SARPs. They should also take appropriate measures to monitor signal compliance

with SARPs on a pennanent basiss79 and must issue proper warnings in case of

disruption. Therefore they are capable of being held Hable only ifdemonstrated they have

failed to carry out these responsibilities or have not aeted with reasonable care. A

recommendation has been adopted by the LTEP, which provides that "signals should he

recorded for purposes ofevidence in accordance with lCAO SARPs.,,510

Fina1ly, concems have been voiced as to the situation where aState has expressly

forbidden the use of the signal-in-space in its territory for navigation purposes, when it

appears legitimate that "it should bear no liability in the case of a GNSS failure related

accident.,,581 Accordingly, liability mies will apply if the State has approved, through a

regulatory a~ the use ofGNSS signals in its airspace, which are then considered to form

part ofits own air navigation infrastructure.

576 LTEP-WGIIL supra note 335. "Liability Aspects of GNSS'\ [CAO DoeLTEP-WGJ[I-wpn (18 April
1997) al pua 2.S.3. presented by F.5chuben [hereinafter LTEP-WG/ll-WP/7f.
;) 1 1 SChubert & van Dam. supra note SS2 at para. 6.2.
~ As the regulatory authority.. a Saate may. for e:œnple., '4regulate the use ofGNSS services by aircraft on
its own register when nyïng outside ils airspaœ, prohibit the use by that aircraft of any GNSS servi~

permit tbat airaaft to use GNSS services when no other service is avaiIable or permit the use of a GNSS
service to the disaetion of the airaaft commander....578 SSG-CNS12.. supra note 549. "From Anicle 28 of
the Chicago Convention to the Comractual Chain Solution.... [CAO SSG-CNS12 FIimsy No.l (21 October
1999), presenled by RD.van Dam at 2 [hereinaftervan Dam}.
5i9 See Schubert Il van Dam. supranote 552 al pua. 6.2.
S80 LTEP Recommendolions.. supra note 428.. Recommendation 10.
581 Schubert Il van Dam. supra note 552 at para. 6.2.
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In a pragmatical point of view, with reference to the doctrine of sovereign

immunity, which may constitute an obstacle ta bringing the provider of the signal-in­

space into legal proceedings before the court where the vietim bas brought action, Dr.

Roderick van Dam bas stated that:

[f the interpretation of Anicle 28 foUowed is the one thal suppons that
a non·provider State wouId not retain Iiability if it bas performed i15
dulies correctly. the vietims may be al a loss since any recourses
against the primary signal provider are most likely to be unsuccessfùl
(unless the victim is a US citizen). Ifthe notion of the ultimate liability
is retained. il wouId then be the non·providing Srates who would bite
the Iiabilitv bullet without anv serious chance of successful recourses
against thé primary signal prcWider.S82

In summary, those who believe that Article 28 provides sufficient tools for the

implementation of the systems claim that as long as the signals-in-space are provided in

accordance with [CAO SARPs, and redundancy in air navigation facilities exists as a

practical remedy in case of malfunetioning, no additional arrangements are necessary

between providers and users.S83 The view appears to he oblivious of the extreme financial

burden of implementing and maintaining two parallel systems.

On the other band, there are those who believe that the current legal system has

not adequately regulated the matter, due ta "the lack of certitude regarding the

interpretation of Article 28 itself':,,'14 Taking ioto consideration that certification provides

only technical assurances, and cannot address broader liability issues, various possible

solutions have been put forward to supplement the lacunae of Article 28. Whereas an

international convention providing for the proper allocation of liabilities between

multiple aetoes might be the ideal solution, an amendment of the Chicago Convention is

clearly not the way forward.S8
' Nevertheless, additional legal arrangements whereby a

link is established between the provider of signals-in-space and the user Statt\ with the

appropriate delegation of duti~ are unquestionably necessary to deal with the disparity

S8'2 van Dam. supra note 578.
S8J See Sludy Group 1Report, supra note 69 al para. 3.8.8.
S84 van Dam.. supra note 578 al 3.
sas Ibid.
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between responsibility and loss of contro~ and a1low for the proPer allocation of

liabilities.586

Reviewing the discussion in the Secretariat Study Group, it is appears that the

extent of the responsibilities undertaken by States under Article 28 still remains unclear.

A conclusion had aIready been reached at the first meeting that "the implementation of

GNSS leaves unaffected the responsibility of States under Article 28 of the

Convention.,,587 However, upon consideration of the controversial issue of contro~ the

Group agreed to further examine the implications ofsaid article for States, under national

and international law, when authorizing GNSS for use in their airspace.518 Particularly,

"whether and to what extent there may be a partial or total 'release of liability' when

'outsourcing' the provision of GNSS signaIs, facilities and services to a foreign entity".

And finally, "to what extent international rules may be required ta deal with the

interaction ofthe parties.,,589

1. The Current Liability Regime

With a view to determining to what extent the currem liability regime wouId be

adequate to deal with the implementation ofGNSS, the Study Group invited its members

"to infonn the Secretariat of the legal rules in their respective jurisdictions applicable ta

claims against ArC, and which would likely be applicable in case of malfunctioning or

failure ofsatellite signais used for navigation purposes.,,590

The applicable national law in Australia591
, Canada592, France59J, Italy594, the

United Kingdom59S and the United States596 was reviewed to show that it is in these cases

S86 see Stuciy Group 1Report. supra note 69 al para. 3.S.S.
S87 SSG1Conclusions. supra note 565 al para. 2.
588 See Stuciy Group II Report, supra note 564. Conclusions ofthe Second }.leeting ofthe SlUdy Group on
LegalAspects ofCNSlAT);l. Aaachment C al para. 4 [bereinafterSSG DConclusions).
589 SSGD Conclusions. ibid.
~ Stutiy Group 1Report. supra note 69 al pua. 3.10.3.
591 In AusttaIia.. air tratlic services are JKOVÎded by Airserviœs AustraIia, a SlalUtory authority of the
AusttaIian Commonwealth Govemment created under the Air Services Act 1995. Il is reguIaIecI by the
Civil Aviation Safcty Authority~ wbich is aIso respoDSlble for approving and certifying air navigation
procedures andsran~ and enforcing safety standards.. 80th coDSlitute separate corporate bodies wbich
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based on fault principles. Whereas Ale liability is govemed by the law of torts in the

conunon law jurisdietions, the concept of non-contraetual responsibility will apply in the

civil law jurisdietions. Wrth the exception of France, where faute lourde or gross

negligence is a requirement, it is particularly based on negligence (wrongful aet or

can sue or he sued in their own name. Particularly relevant. Airseniœs provides ATS on a contraetual
basis.. having negotiated specialized conttaets with the major airlin~ aU of which do address liability. ATS
tiability is govemed by the law of tons. and in pu1icufar. the areas of negligenœ and personal injury. See
SSG-CNSJ2. supra note 549. -An Overview of the Legal RuIes in AustraIia Applicable to CIaïms Against
~T~.ICAO SSG..cNS/2-wpn (20 October 1999). presentedby S. Cleg.
59: ln Canada. air traftic services are provideà by NAY CANADA.. a non-profit. non-share-capital
corporatiolL created onder Peut II of the Canada Business Corporations Act The legal basis for the
commercialization of the air navigation system was previously established by Parliament in the Civil Air
Navigation Services Commercialization Act. the aetua1 sale and transfer having taIœn effect on the 31"
October. 1996. Like any private sector entity. NAY CANADA is subject to civil and criminal law.
Therefore. in case ofdamage. -it is subjed to the law of the province where the negligent aet is aIIeged to
have been commined... The law of tons will generally apply with the e.xœption of the Province ofQuebec.
where the general rules on civilliability is found in Article 1~57 of the Civil Code of Quebec. See SSG­
CNSI2. supra note 549. î'he Law in Canada", ICAO SSG-CNSI2·WPI3 (4 October 1999). presented by
G.Lauzon [hereinafter Lauzonl.
;9] In France. ATC is operatecl by the ..Direction de la Navigation Aérienne" (DNA), which is uncfer the
control of the Ministry of Transportation. The singularity of the French law reveals that an action for
damages against the State shan be brought before an administrative conn. Moreover, al the option of the
plaintift il can afso be brought before a civil coon against an agent or employee of the DNA.. who may be
personally held (jable if il rests proved that he or she commined a persona! fauft which causec1 or
contnbuted 10 the damage. Administrative (case law) and civil (civil code) liability rules will respectively
apply. See SSG-eNS/2. ibid. "'The Liability System of the French Air Traftic Control", [CAO SSG·
CNSJ2·WPI2 (20 October (999). presentecl by 1. Courtial
S94 -In Italy. air traffic services are provided by the E.N.AV, an Economie Public Authority. According to
the rules of the ltalian Civil Code. an action for damages shall be brougbt before the civil coun. E.NAV
will be held liable if the plaintiff proves that a causal nexus e:<ists between the damage and E.NAV
activities. Liability is unlimited and based on fault See SSG-CNSI2, ibid., ~Legal Rules in lcaly Applicable
!o ATL.ICAO SSG-CNSIl·WP/5 (15 October 1999), IftSCDledby E.Chiavarelli.
595 ln the United Kingdo~ air traffic services are provided by the Civil Aviation Authority (CM) through
the National Air Traffic Services (NATS). Section 72 (3) of the Civil Aviation Act. 1982 IRVides thal
"'withoul tRiudiœ 10 any righl ofaction in respect ofan action or omission wbich takes place in the course
ofproviding airnavigation services ...• no action shalllie in respect ta a failure by the CAA to perform [itsl
duty." Consequently, NATS may be held liable Mif. in the course of providing air navigation services. il
causes Ioss or injmy as a result ofa negligent ad oromission. .•.Similarly, the CM as the aviation sarety
reguJator. is liable for 1055 or damage resuIting from any negligence in carrying out ilS dutïes." SSG-eNS/2,
ibid. MLegal Rules in the United Kingcklm Applicable to ATL, ICAO SSG-eNSIl-WP/I (20 October
(999),lRSCJ11ed by O.J.AStoplar [hereinafter StopIar).
596 ln the UnitedS~ the air traffie control system it is operated by the FAA. SuilS for damages against
the govemment must be brought before Federal Courts, wbich will apply the substantive staIe (tott) Iaw of
their jurisdîctiODS. "Consequently, the lawon Iiability cm ditTer substantiaI1y from on Slate - and one
Federal Court - ta another. A Federal code of proœdural rules, however~ appIies to suits in ail Federal
Courts. wherever located.... In ton~ praofof negligenœ aIone is DOt enough to justify recovery. The
claimant must establish lbat there was abreach ofaduty ofcale br the defendant and that the Ixeach of that
duty was the proximale cause of the damages. SSG-CNS12. ;b;d~ 14U.S Rules for Cfaims Against Air
Traffie Control for Damages or Injury ResuIting ftom Failure of Navigation Aids", ICAO SSG-eNSI2­
WP/6 (lS Cktober 1999~ lftSeDled by M.B.lennison [hereinafter Jennison(.
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omission), and requires proof of fault of the ATC agency, or its employees or agents.597

State liability is unlimited and vietims could be compensated in full. The defences of

cootributory negligence, third party's fauft and force majeure are usually available.

Finally, persona! negligence 00 the part of air traffic controllers could give rise to civil

and criminal liability in France.

Although the reviewed legal systems were considered ta he reasonably adequate

and could provide satisfaetory solutions to the liability issues arising tram a GNSS failure

related acciden~ the Group concluded that "the procedural rules and, in particular, the

applicable mies on jurisdietion may not be adequate to bring ail parties ta the court in

arder to ensure prompt and equitable compensation in these cases.,,598 [n the words of

David lA Stoplar, Assistant Legal Advisor at the CANNATS Ltd.:

The victim would bave 10 begi.n actions in a number of ditTerent
jurisdietions.. different legal rcgimes would apply. and no court would
bave all the relevant aetors before it ... The litigation would be al best
prolonged and e.~e: al worst the victim could he denied redress
because the truth of the matter was obfuscated in the course of the
comple:< legal process.S99

However, during the preceding debates, a couple of experts insisted 00 that the

multiplicity of potential defeodants does not present a problem in the jurisdietion of their

respective States, due to the existence of mIes of procedure "which allow for the joiner

of claims and parties and the consolidation of proceedings, thus reducing the apparent

complexity oflitigation.'16OQ PaIticularly, M.Jennison pointed out tbat:

Ton Iaw provides mies for detennining the lep! relatiooships of
tonfeasors.. and judges and juries bave shown that they cm sort out
even compliaued. e.xtensive. and inlrie:ate relatiœships and chains of
events on the basis ofevidenœ presented by the parties.601

The Study Group specifically recognized that additional problems may arise as a

consequence of the application of the doctrine of sovereign immunity and related

S97 See SSG IIConclusions. supra note 588 at 1.
598 SSG II ConclUsions. ibid... ail.
599 Stoplar~ supra noie 595 al 3.
600 Lauz~supra note 592 al 6.
601 lenniso~ supra note 596 al 3,4.
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principles, whereby States may refuse to appear before the court seized of the case in a

foreign jurisdiction. The issue gains particular relevance when it cornes to the

determination of the liability of the signal-in-space provider, currently exclusively

submitted to its own domestic law. Accordingly, the liability of the United States

govemment under U.S. lawand statutes merits special consideration.

3. Liability orthe United States Govemment Under U.S. Law­

The Federal Tort Claims Act

Under the Federal Tort Claims Act (FTCA)602, the federal govemment has waved,

with certain exceptions, its sovereign immunity from liability in tort for the aets of ils

employees acting within the scope oftheir office. Accordingly:

The district courts ... shalI have e.~clusive jurisdietion of civil actions
on daims against the United Sta~ for money damages ...• for injury or
1055 of property. or personal injury or death caused by the negligent or
wrongful act or omission of any employee of the Govemment while
acting within the scope of bis office or employmenL under
~~wœrewUni~S~da~œ~a~wdœ

Hable to the claimant in accordanœ with the law of the place where the
aet or omission occurrecI.603

An early decision ofthe Supreme Court in Indian Towing Co. v. United States604
,

whereby the Coast Guard was held Hable for damages resulting from the negligent

operation of a Iighthouse, led to the application of Iiability for negligence in air traffic

control operations.60S Thus, to prevail upon a claim of negligence of the air traffic

contra11er, the plaintitT must establish the following elements: i) duty of reasonable care;

ii) breach of that duty; iii) and proximate damages resulting from that breach.606

Contributory and comparative negligence defences are avaiIable, and depending on the

(Jr' li.S.• The Federal Tort ClaimsAct. 28 li.S.C.• 55. 1346~ 140~ 2401-2415.. 2671·2680 (1988)[hereinafter
fTCAI.
603 FTCA. ibid... .§1346 (b). Moreover, ""the United States sball be liable in the sante manner and to the
same e.ûent as aprivate individual under Iike circumstances.,. Ibid.• .§ 2674 ...
604 lndian rowing Co. v. UnitedStales, 350 U.S. 61 (l9SS).
60S See Iennison. supra note 596 aIS.
f;J)6 See De/taAir lines v. United States, 561 F.2cl381 (lit Ca. 1977).
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applicable state law, will allow a court to weigh the respective rault of the parties and

assign liability accordingly.601

The Act did not waive the sovereign immunity orthe United States in all respects.

Indeed, it includes a number of exceptions, all of which might have an impact upon the

GNSS related liability claims.

a) Discretionary Function Exception

The following provision ofthe FTCA exempts from statutory liability:

Any claim based upon an aet or omission oC an employee oC the
GovernmenL e."<crcising due care. in the e."<ecution oC a staMe or
regulation. whether or not such statute or reguIation be valicl or based
upon the exercise or perjônnance or the foi/ure to erercise or perfômr
a discreâonary junction or Jury on the~ oC a federal agency or an
emplovee oC the Govemmenl whether or not the discretion involved be
abuseci~

Courts have interpreted the discretionary function exception on the basis of a

simple but deceptive distinction, namely that there is policy level discretion available to

the individual at the planning stage, but there is no such discretion al the implementation

or operationallevel.609

607 Sec.. for e.umple~ Hays v. United States, 899 F.2cl ~38 (5th Cir.1990), wbere the coun found the United
Srates 55% negligent and the pilot .J5% negligent and awarded œmages accordingly. In puticular.. the FAA
inspector in charge of test Oigbts breacbed the duly to conduct the test with due <:are for the safety oC the
airaaft and ils pwengers and proximately causecl injuries. The pilot also bad the duty ta ensure the safely
ofOi~ which he breached, and bis faüure was II'Oximate cause of the injuries. See especiaIly~~

supra note 88 al 6S-83~ for a case law analysis of liability for the difTerent pbases oC OighL regarding the
pilot-in-command and the ATC. See aIso for the distribution oC liability between the pilot and the ATC. F.
P.Schuben.. "Pilo~ Controllers.. and the Protection ofThird Parties on the Surface" (1998) XXIII Ann.Air
&; Sp. L. 185 at 185 ft:
6œ FTCA. supra note 604 §2680 (a) [empbasis added).
609 Sec G.E.MichaeL "Legallssues Including Liability Assoc:iated With the Acquisition, Use ancl Failure oC
GPSIGNssn (1999) 54:21. Navigation 246 al 247 [hereinafter MichaeI). See Da/ehire v. United States" 346
U.S. 15 (1953); Eastern Air/ines. Ine. v. Union Trust Co., 221 f.2cl (D.C.Cir 1955), where the negligcnt
omission oC the control lower operators to issue timely waming 10 either pl55enger plane or military plane
that the other was on final appoath was found by the court J10t ta be a dec:ision respoDSlbly made ""al the
planning lever'. Those were meœIy operational detaiJs wbich are outside the scope of the disaetionary
function. Consequently, the Govemment was heJd liabIe for œmages SUSIained because of the operators~

negligenœ.
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The evolution of case law bas established that the exception "insulates trom

liability only those governmental actions and decisions that involve an e/emenl of

judgemenl or choice and that are hased on public po/icy considerations.,,610 Thus, the

exception will not apply '\Vhen a Federal statute, regulation or potiey specifically

prescribes a course of action for the employee to follow", and he "has no rightful option

but to adhere to the directive.,,611

In view of the current Interpretation, it has been submitted that, in principle, the

United States government would be held liable for tort damages if it were established that

the failure or malfunetioning of the GPS signal was the proximate cause of an accident.

However, the decision to provide such a signa~ or to provide it at a particular accuraey

level wouId be construed as discretionary612 and therefore be protected. Others have

maintained that once the decision is made and the provision of the signal-in-space

continues, the maintenance of the appropriate standards would be considered

"operational.,,(,lJ

b) Foreign Country Exception

American courts have dismissed claims for lack of subject-matter jurisdietion,

holding them to he barred by the FTCA's foreign country exception, which states that the

statute's waiver ofsovereign immunity does not apply to "[a]ny elaim arising in a foreign

country.n614

610 BerkovilZ v. United States. 486 li.S. 531 (1988) [empbasis addedJ. But see United States v. SA.
Empresa de viaçào Aérea Rio Grandense (Varig Airlines).. 467 U.S. 797 (1984)~ wbere the Supreme Court
e.~ended the disaetionary funetion exception beyond the policy-making level and beid that the FAA~saets
in exeaning the "spot ch~ complianœ programme in acxordanc:e with agenc:y directives were
discretiooary and therefore proteeted. See especiaIIy~ M.E.F.P~ ~United States v. Varig Airlines: The
Supreme Court Narrows the Scope ofGovermnent Liability underthe Federal Ton CIaims Act.~ (1985) 51
IM.C. 198 fI:
611 Ibid... al 536.
612 See K.K. SpradIÏII& "The Intemaliooal Liability Ramificatioœ of the U.S. NAVSTAR Global
PositioDÏDg System" (1990) 33 CoUoLOuter Spiœ 93 al 95 [hereinafter Spradling]; PA~ ~An

Update on GNSS Defore the Next ICAOE~Meeting on the Legal and Teebnical Aspects of the future
Satellite Air NavigationSyst~ (1997) XXII-I AnD. Air& Sp.L. SOS al 516.
613 Michae~ supra note 608 al 247.
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Views have been expressed that where a claim arises is not always the scene of

the accident.61S Therefore ''the critical question in a claim involving GPS [is] the factual

issue of where the wrongful aet or negligent conduet took place." In the words of M.

Jennison:

Claimants would be e.xpetted to argue that the negligence occurred in
the manufacture orthe satellites in a li.S. plant in their launc:h al a U.S.
ran~ their control and monitoring al the Air Force operations center al
Colorado Sprin~ or perbags even in outer spaœ. which is not subject
to any Store ·s sovereignty.6 6

[n a correlative ArC situation, namely the ln re Paris Air Crash of March 31.

197-1 case, the court indeed heId that the faet that the accident occurred in France did oot

bar suit in the United States, because the wrongful aet was alleged to be the approval ofa

Certificate of Inspection in Califomia.617

Nevertheless, in the receot Smith v. United States case, the Supreme Court held

that "'the FTCA does not apply to tortious aets or omissions occurring in the sovereignless

region of Antarctica, and that "the ordinary meaning of 'foreign country' includes

Antarctica, even though it has no recognized government.,,61K This interpretation was

based on the language and structure ofthe statute itselt: and on a presumption against the

extraterritorial application ofUnited States statutes, whereby it is assumed that courts are

prohibited from extending or narrowing the waivers of sovereign immunity beyond what

Congress intended.619

Justice J. Stevens tiled a dissenting oplmon, in which he poims out that

~~Antarctica is just one of three vast sovereignless places where the negligence of federaI

agents may cause death or physical injury." He specifically makes parallel to outer space,

a region "far beyond the jurisdictional boundaries which were familiar ta the Congress

614 FTCA. supra note 602 al §2680 (k).
615 See Spradling, supra note 612 al 93.
616 Iennisoa supra note S96 al 6 [empbasis addedI
61i See In Te ParisAirCrash ofMarch Jl 1974. 399 f. Supp. 732 (Cal. 1975)•
618 Smith v. United States.. S07 U.S. 197 (1993).
619 Ibid. al 204.
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that enacted the FTCA in 1946.,,620 ln his view, the presumption against the

extraterritorial application federal statutes bas no bearing on the case:

The faet tbat Congress intended and understooci the broacllanguage of
those provisions to e.~d beyond the territory of the United States is
dcmonstrated by its enacnnenl of two e.-quess e.'<cepbons. One of those
is ... the "foreign country e.'<Clusion in 2680 (le). The other is the
e.'<c1usion in 2680 (cl) for claims assened Wlder the Suits in AdmiraIty
Act or the Public Vessels Act. Withoullhat e.~lusion. a pmy with a
ciaim against the United States cognizable under either of those
venerable statutes would have bad the rigbl to elea the pre..e.xisting
remedy or the newly enaeted fTCA remedy. Quite obviously. that
e.'<ciusion would have been unneœssary if the FfCA waiver did DOl

e.~end to the sovereignless e.'<JXIl1SeS of the high seas.~1

In briet: the reasoning of the Court seems more consistent with the narrow

interpretation that the FTCA has an "exclusive domestic focus'': and that it applies "only

within the territorial jurisdietion ofthe United States.,,(i22

Consequently, as far as GNSS is concerne<!, it bas been submitted that according

to the current interpretation of the Supreme Cou~ outer space would aIso he included in

the meaning of the expression ''foreign country''' as defined by the FTCA. Govemment

immunity would probably prevail in claims arising out of a failure or malfunctioning of

the GPS signal-in-space.6n

c) Combatant Activity Exception

The third exception ta the FTCA waiver of sovereign immunity is related ta the

aetivities of the U.S. Armed Forces in rime of war.624 Concerns have especially been

raised as to the possibility ofthe GPS being shut down in a national emergency, when the

United States would he completely shielded fram Iiability.

620 Ibid. al 20S.
621 Ibid. al 207~
612 Ibid. al 206.
623 Larsen. supra note 12 al VI.
624 SeeFfC~ supra note 602 al §2680 (J).
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As a last remedy, the Foreign Claims Act625 and the Military Claims Act626 could

provide an administrative means of recovery to inbabitants of foreign countries and US

citizens who May file daims against the United States for property damage~ injury or

death caused by non-combatant activities or by members and/or civilian employees ofthe

Armed Forces acting in an official capacity.

d) Conclusion

From aIl the above-mentioned, it rests clear that suing the United States

govemment in U.S. courts for damages arising out ofOPS related activities will not be an

easy or promising task. There is much possibility that claims will be barred by the

FTCA's exceptions and that sovereign immunity will prevail.

With no guarantee of the successful application ofthe waivers, the absence ofany

legal instrument addressing the liability of the signal-in-space provider gives rise to the

greatest concem of the international community. In the time consuming and expensive

multiplicity of successive~ parallel and recourse actions, Article 28 States fear that 'lhe

liability wheel could stop running at their doorstep.rij27

Hence, an adequate recourse action mechanism is called for. An international

convention under which liability issues could be resolved in a simple and speedy

procedure is the appropriate long-term solution. Meanwhile, specifie arrangements with

the United States are necessary. An analogy could therefore he made with the delegation

of air traffic services where, in principle, the State or entity performing the services

recognizes liability when negligent.628 As previously stated, the concept ofchannelling of

6'.5 U.S.• The Foreign C/aims Act. 10 U.S.C.A. § 2734 (1996).
6"..6 U.S.• The ~'rnlitQTV C/aims Act. 10 U.S.C.A. § 2733 (1996).
6rï van DmL supra note 578 al 1.
~ See van~ ibid. at 3. 11le principle orthe liability ofthe providing State bas been œcognized by 28
European States rUmbreUa Agreement on the Delegation of ATS}." Ibid. For exampl~ the Special
Agreement Relating to the Operation of the Maastrichl Control Centre by Euroeontto~ which relates to the
provision and operation of en route air traffic facilities and services al the Maastticht Control Cenue on
behalfof Germany~ Belgium, Luxembourg and the Netherfands, IWOVÏdes that the Organization is liable for
damages arisiDg out of the performanœ ofilS task onder the agreement. However~ il bas a rigbt of rec:ourse
against any State which is found 1iabIe.~ shoulcl a National ContIaCting Party be ordered ta maIœ



•

•

139

Iiability might he useful in the sense that it wouId cali for an agreement between the

various components of the system, where individual performance criteria wouId be

established, allowing for the extent of liability ta be easily identified.629

Furthermore~ in most States~ courts will, in principle~ recognize the immunity ofa

foreign State from jurisdiction, and ''will not he prepared ta entertain and enforce

claims,,~630 since the property of that State is not subjeet to execution. Exceptions do

exist, and are usually related ta commercial transactions undertaken by the State.631 To

take just on example, this seerns ta he the case in Canada where, apart from the

commercial activity exception provided under Section 5 of the State Immunity Act,

Section 6 provides that a foreign State is not immune from jurisdiction ofa court in lOy

proceedings that relate to any death or personal injury, or any damage ta or loss of

propetty that occurs in Canada.632

In a hroad context, therefore, irrespective of the organizational structure of the

service provider, it should be ensured that any foreign State, group of foreign States or

foreign governmental entities providing ArC or GNSS signals~ facilities and services

remain accountable for their actions and omissions. Particularly, the doctrine ofsovereign

immunity must not constitute an obstacle to bringing ail parties into legal proceedings

before the court where the victim has brought action.633

good damage for which the Organizalion was 1iabI~ the latter wouid be requiœd to indenmify the Stale
concemed. See LTEP-WGlll-WPI9~ supra note 396 al pua 10.
629 For more information on the concept and the chain ofcon~ see above al Section II (2) C al 104.
630 LTEP-wpm-WPI8. supra note 335 at pua. 3.3.2-
631 Ibid.
631 See Canada. State Immun;tyAct~ S.C. 1980-81-82-83~ c. 95~ s. S, 6. see aIso, Lauzo~ supra note 592 al
3.7.
633 SSGil Conclusions. supra note 588 al paras. ~3.



•

•

140

4. Other Emtiog Compensation Cbunels

With the introduction of the GNSS, the legal complexities which may arise in the

event of an accident are profoundly exacerbated by the multiplicity of actors involved.

Several layers of interconneeted liabilities can be expected to further complicate and

extend legal proceedings, and victims might need to engage in multiple paraIlel and

consecutive legal actions to attempt recovery ofthe full value ofthe damage.634

Bringing ail potentiai defendants into a single action might be a solution ftustrated

in the Mere intent for MOst States would not be wiUing to submit to a foreign jurisdiction

nor will ever comply with a judgement pronounced by such court. Moreover, sorne legal

systems al50 make a distinction between private and public entities for reasons of

establishing court jurisdiction.635

Commenting on the issue, Dr. Francis Schubert, Corporate Secretary for

Swisscontrol, has asserted that:

[Llegal proceedings will aIso be complicated by the fact tbat there will
DOnnaitYbe more tban on vietim and the clifferent claimanlS may elect
different compensation channels or seek compensation from the saane
def~ but in different COUDtries .•. In most situations.. it will not be
possible 10 settle the final allocation of liabilities tbrough din:d actions
alone. Sorne oC the defendants may be compeUed to compensale for
damages while no negligenœ can be blamed upon them or wbile other
parties may he partly or tocally respoDSlble for the accident. This will
unavoidably lead to recourse actions ... ~ the objective oC [which isl 10
recover a part or the totaüty oC the amount the initiator bad to ply itself'
to passengers.. third. parties on the surface or the air carrier in first
instance.636

In the scenario 50 clearly descnoed above, possible defendants include, inter a/ia:

i) the signal-in-space provider (State, group of States or International

Organization);

634 See Schuben & van Dam. supra note 552 al 16.
l5JS See ibid.
636 Schuben &; van Dam. ibid. al 15.
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ü) the augmentation provider (State, group of States or International

Organization);

iii) the Article 28 State having certified the GNSS equipment and authorized

the use ofGNSS in ilS airspace;

iv) the ATC agency;

v) the air carrier;

vi) the aircraft operator;

vii) the State ofregistry ofthe aircrafi;

viii) the equipment and the components manufacturers637
;

ix) third parties interfering with the signal; and

x) the pilot-in-command.

Although a variety of compensation channels exists and May he considered

reasonably adequate to address ail possible legal complexities, the lack of uniformity in

the multiplicity of individual legal regimes, national or intematio~ which might he

applicable to ditTerent aetors in different jurisdietions May result in ''uncontrollable

confliets of law and jurisdietion, an endless succession of legaJ proceedings, and,

possibly, panial or total denial ofjustice.,t6Jg

As seen, the current liability regime which would be applicable to GNSS claims is

governed by the domestic law of the State concerned. Other comPensation channels a1so

exist. Consideration will he given here to other applicable internationallaw.

637 For a comprehensive review of the cb-elopmenlS in the field of produe:ts Iiability Iaw, see
R.I.R.Abeyratn~ 1be Evolution from FANS to CNS!ATM and Products Liability of Tecbnology
Providers in the United Sla~ (1994) 43:2 ZLW 156 at 156-186; G.R.Baa:elli, ~La Resplnsabilità dei
Construttore AerospoziaIe Seconda ra Giurisprudenza Comparatistica e la Direttiva CEE in Materia di
Resplnsabilità per Prodono Difenoso (1990) XIV:2 DiriUo e Pratica den'Aviazione Civile 359 at 359-366.
See especially, EU, Directive 85/37o/lEEe 0[15Jll/y 1985 on the Approximation a/the Laws. Regrdalions
and Administrative Provisions ofthe Membe,. States Conceming liabilityfo,. Dejêctive Prodflets't [1985)
O.I.L. 210/29. See especially't PD.Bostwi~ ~Liability of Aerospaœ Manufac:tures: MacPherson v. Buick
~ers inlo the SpIœ Age" (1994) 22 I.SpL 7S al 75-96.

Schubert &. van DanL supra note 552 al 19.
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a) The Wanaw Convention

In a GNSS environment, a situation could arise where the air carrier could be held

Hable, for example, for damages arising out of the use of a faulty signal, despite

wamings, or an unauthorized signaI.639

[n this regard, an action against the air carrier engaged in international

transportation under the Warsaw Convention appears to be the easiest channel available

to the passenger at present. Subjeet to a regime ofpresumed fault with a reversed burden

of proo( the air carrier is liable for "damage sustained in the event ofdeath or any other

bodily injury suffered by a passenger", unIess he proves "that he and his agents have

taken all necessary measures to avoid the damage or that it was impossible for him or

them to take such measures.',64()

Article 22 places a ceiling on the liability of the air carrier in all suits covered by

the Convention. Unrealistically low, they impose the greatest risk of incomplete

compensation. However, recovery will not be limited to the amounts stated in the

Conventio~ if the plaintiff cao prove that damages were eaused by the wilful misconduet

of the air camer.641

The urgent need ta modernize and consolidate the Warsaw Convention and

related instruments 100 to the development of the Montreal Convention642
, opened for

signature on the 28111 ofMay, 1999. The new instrument will iDtroduce a two--tier liability

regime, oamely, strict liability irrespective of the carrier's fault up to 100,000 Special

Drawing Rights (SOR), and unlimited liability above that limit. The carrier shan not be

Hable for damages exceeding 100,000 SOR if he proves that: "il sueb damage was oot

due to the negligence or other wrongful aet or omission of the carrier or its servants or

639 See LTEP.WG/II.wpn. supra note 576 al para. 2.7.2.
640 ~Varsaw Convention.. supra note 553" Article 17.
641 See Warsaw Convention.. ibid.. Article 25.
60C Convention[or the Unificatio~ ofCertain Ru/esfor Intemational Carnage byAir" 28 May 1999,. DCW
Doc. No. 57 (28 May 1999) (DOt yet in forœ)[hereinafter Montreal Convention}. For a detailed analysis of
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agents; or ii) such damage was solely due to the negligence or other wrongful aet or

omission ofa third party.,,64]

At the option of the plaintitI: an action for damages under the Warsaw

Convention must be brought in the territory of a contraeting Party, either before ''the

Court having jurisdietion where the carrier is ordinarily resident, or has bis principal

place ofbusiness, or bas an establishment by which the cantraet has been made or before

the court having jurisdietion at the place of destination.,,644 A tifth jurisdietion based on

the "principle and permanent residenee" of the passenger will a1so be available under the

Montreal Convention.MS

In the case of aireraft accidents resulting in death or injury of a passenger, the

carrier shall, if required by its national law, make advance payments without delay to the

persan who is entitled to claim compensation in arder ta meet the immediate economic

needs of sueh persan. However, "such advance payments shaH not constitute a

recognition of liability and may be offset against any amounts subsequently paid as

damages by the carrier.n646

Another innovation ta be introduced by the new instrument is compulsory

insurance. Accordingly, "States shaH require their carriers to maintain insurance covering

their liability under the Convention.,,647 Evidence thereof may a1so be required by any

State Party into which the carrier oPe1ëltes.

The Montreal Convention will enter ioto force on the sixtieth day following the

deposît of the thirtieth instrument of ratification, acceptance, approval or accession with

the Depositary.648

the provisions of the Montreal Convention.. see A.AL_ An~ 04Convençio de Montreal: Derradeira
Esperança para 0 Transpone Aéreo IntemadoDar (l999) 78 R.BD.A. 2 al 2·18.
643 ~"/ontrea/ Convention. supra note 644 Article 2L
644 see Warsaw Convention. ibid~ Article 29.
604S See l"[ont1'eaJ Convel'.!ion. supra note 642~ Article 33.
646 Ibid.. Article 28•
Mi Ibid.~ Article 50.
648 Ibid. Article 53.
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h) The Rome Convention

Third parties on the surface may have a cause of action against the aircraft

operator under the Rome Convention, upon proofonly that the damage was caused by an

aircraft in flight orby any person orthing falling therefrom.649

A strict liability regime therefore applies, but the aircraft operator is entitled to the

defence ofcontributory negligence and will be exonerated from liability ta the extent that

he proves that the negligence or other wrongful aet or omission of the persan who

sutTered damage, or of the latter's servants or agents, contributed to the damage.650 No

limitation of liability shaH apply, however, if the claimant proves that the damage was

caused by a deliberate action or omission ofthe operator.6S1

[t has been submitted that the Convention might not have much relevance to

claims arising out of a GNSS related accident, because of the relatively low number of

ratifications to the instrument, which requires that bath the State of Registry of the

concemed aircraft and the State over the territory ofwhich the accident occurs are parties

to the Convention.652 Furthermore, as previously stat~ in a regime of strict Iiability the

cause ofthe accident need not be demonstrated by the claimant, unless there is an interest

in breaking the limits of liability. In this case, the claimant would have ta prove, for

example, that "the aircrew deliberately ignored a GNSS malfunetion warning or a self

detected maIfunetion or that the aircrew had alternative means to detect the presence of

the contlicting aircraft.,,653

60W See Rome Convention.. supra note S54~ Article 1.
650 Ibid.., Article 6.
651 Ibid... Article Il.
6S2 Schubert &. van~ supra note 552 al 14.
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c) The Liability Convention

Different interpretations of the Liability Convention exist as to whether or not it

provides a hasis for claims against the signal-in-spaee provider for damages arising out of

a GNSS failure or malfunetion.

The Convention provides that a launching State shall be absolutely Hable for

damage caused by its space abject on the surface of Earth or to aircraft in tlight.6s4 The

term "space object", as detined in Article 1, includes component parts as weil as its

launeh vehicle and parts thereot: Whether a signal emitted therefrom is to be considered a

space abject has been subject to mueh debate.

The predominant view, whieh receives our support, is that the Convention aims to

cover omy direct physical impact with a spaee object. Indirect or consequential damage

such as faulty transmission or reception ofa signal generated by a space abject would not

be recoverable under the Convention.655

Regardless of the interpretation, an important reminder is that claims under the

Convention must be made to a launching State through diplomatie channels. Any perso~

natural or juridical, would tirst have to tile WÎth the State of nationality who would

present the claim on his or her behalt: and then await the diplomatie process before

receiving any compensation for the damage sustained.656

653 Ibid. al 15.
6S4 Convention on the Internalionalliability for Damage Caused by a Space Object. 29 MareIl 1972.. 961
U.N.T.S. 187 [hereioafter üability Convention~Artide lI. For a comprehensive review on the Liability
Convention. sec W.F.Foster, lhe Convention on Imemational Liability for Damage Caused by Spaœ
(])jects" (1972) Cao. Y.B.Infl L.137. Sec aIso, B.Cbeng. -'Inlemational Responsibility and Liability for
Launch Activiti~ (1995) XX:6 Aïr. et Sp. L 297 al 297·310. For more information on the Iaw on Iiability
for damage caused by a spaœ object under the OUter SI*= Treaty and the Uability Conventio, sec
D.Mania~ "'The Law Goveming LiabiIity for Damage Caused by SpaœQ,j~ (1991) xxn·[ Ann.Air
" Sp.L. 369 al 369-401.
6SS See Gorove,. supra note 291 al 149; Mil~ supra note 56 at 212. But sec BAHurwi~ State liability
for Outer Space Activities in Accordance with the Convention on the In~mational UabililJl fôr DtlITUlge
Causedby a Space Object (Dordrecht, Maninus N"1jhof( 1992) al 31; Henaku, supra note 26 al 221 ta 233.
6S6 Uabi/ity Convention. mpra note 654, Articles~ XII.
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5. Intemational Fund for Compensation

The introduction of compulsory insurance and the related subject of the

establishment of an international compensation fund have al50 been considered with

respect to liability for GNSS services.657 Accordingly, a recommendation was adopted by

the LTEP which provides that in studies on the liability regime for GNSS, it should be

taken into consideration that "appropriate methods of risk coverage should be utilized 50

as to prevent frustration oflegitimate claims.,,6.58

As far the air carrier is concerned, the Montreal Convention, not yet in force, is

the first international air law instrument ever to make direct provision for compul5Ory

insurance. As previously mentioned, States shaH require their national carriers to

maintain adequate insurance, covering their liability under the Convention. It should be

duly noted that domestic legislation in a number of States already makes provision

thereof.6.59

Sorne international operating agencies, such as ASECNA, COCESNA and

Eurocontrol have also had recourse ta insurance to cover their liability for damages

sustained by users in the provision of air traffic services. A specific provision in this

regard is contained in their respective constitutional instruments.660

Likewise, the signal-in-space provider should possess adequate risk coverage. [t

has been submitted that aState which authorizes the use of GNSS as part of its air

navigation infrastructure should satisfy itselfthat the provider is sufficiently coverecl.661

In the event that insurance does not cover or is insufficient to satisfy the claims

for compensation for damages sustained in relation to GNSS, the establishment of an

6S7 See JYOi IlReport. supra note 347al pua 2:3. Sec aIso,H~ SUlD note 26 al 237-238.
6S8 LTEP RecommentIDtions. supra note 428, Recommendation 11(d).
659 See LTEP-WPIII-WPI8, supra note 335 al para. 5.5.1.
660 See G.R..BacxeIlL "LUnification Internationale cm Droit Privé Aérien: Perspectives en Matière de
Responsabilité des Transporteurs, des E.xploitallls des Aéropons et des Services de Contrôle de la
Circulation Aérienne" (1983) VITI Ann.Aîr. & SpL. 3al 19-20.
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international compensation fund has been suggested by some experts in the LTEP.66
%The

proposed fund is envisaged along the lines of the International Convention on the

Establishment of an International Compensation Fund for Oil Pollution Damage.663 The

said instrument purpons to elaborate a compensation and indemnification system

supplementary to the International Convention on Civil Liability for Oil Pollution

Damage664
, "with a view to ensurin~ that full compensation will he available to vietims

of ail pollution incidents" and that ';he ship-owners are at the same lime given relief in

respect of the additional financial burdens imposed on them by the said Convention.,,665

For these purposes:

[Tlhe Fund shall ply compensation to any persan suffering poUution
damage if such person bas been unable to obIain full and adequate
compensation for the damage under the terms of the Liability
Convention.
(a) because no liability for the damage arises under the Liability

Convention:
(b) because the owner liable for the damage onder the Liability

Convention is financially incapable of meeting bis obligations
in full and any financial sccurity that may be provided ... does
not cover or is insufficienl ta satisfy the clmms for
compensation for the damage .,. ailer baving taken ail
reasonable steps to pursue the legal reD1edies avaiIable to him:

(C) because the damage e.~ the owner's liability under the
Liability Convention as limited pursuanl to Article V.
paragrapb 1. of that Convention or under the terms of any
other international Convention in force or open for sigœwre.
mtification or accession al the date of this Convention ...1566

The Fund, which has separate legal personality and can be a pany in legal

proceedings,667 shall incur no obligation if it proves that the pollution damage resuIted: i)

from an aet of war, hostilities, civil war or insurrection ... ; ü) wholly or partially either

661 See ibid. at pua. 5.5.2.
66: See LTEP.wpm-WP/9~ supra note 395 al para. 9
663 IntemalionaJ Convention on the Establishmentofan International Compensation Fundjô,. Oïl Pollution
Damage~ 18 December 1971(entered into force 16 October 1978). as amended 19 November 1976 and 2S
May 1984 (not yet into force) [heœinafterFundfo,. Oil Pollution Damage Convention).
664 IntemalionaJ Convention on CMlliabi/ityfo,. Oil Pollution Damage,. 29 November 1969 (entered into
force 19 June 1975) as amended 19 November 1976 (entered wo force 8 AIri 1981) and 2S May 1984
(not yet into force) [hereinafter 1969liabi/ity Convention).
66S FundjO,. Oil Pollution Damage Convention. supra note 663~ Preamble.
666 Ibid... Article 4~ para. 1.
667Ibid.~ Article 2 (c). Each ContradÏDg Srate sbaIl recognize the Director of the FUDd as the legal
representative of the Fond.
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from an aet or omission done with intent to cause damage by the person who suffered the

damage or from the negügence of that person. In any event, the Fund shaH be exonerated

to the extent that the ship owner may have been exonerated under the Liability

Convention.668

The Fund aIso indemnifies ship-owners for a part oftheir strict liability under the

1969 Conventio~ provided, however, that the Fund shall incur 00 obligation where the

pollution damage resulted from the wilful misconduet ofthe owner himsel(669

Contributions to the Food shaIl be made in respect of each Contraeting State by

any persoo whoot in the calendar year before the entry iota force of the Convention for

that party, received quantities of ail exceeding 150,000 tons, such contributions to be

calculated on a "per ton" basis, as determined by the Assembly orthe Fund.670

The concepts behind the Convention merit further consideration and could be

adapted to suit the peculiarities ofthe GNSS.

6. Diselaimer of Liability

An important question which arase in the discussions of the LTEP concems

whether the prevailing praetice in space telecommunications ofbroad liability disclaimers

for signal failure due to telecommunications breakdowns should be allowed in contraets

regarding satellite-based air navigation.671

A particular example thereof might be Inmarsat, the Iiability of which tinds itself

cunailed by Article XII ofits Operating Agreement. Accordingly:

Neitber the Organization. nor any Signatory in ils capadty as suc~ nor
any offiœr or empIoyee ofany of ment, DOf any member of the board
ofdirectors ofany Signatory,. norany representative ta any organ of the
Organization acting in the performance of their tùnclions. sbaIl be

668 Ibid.. Article 4, para. 3.
669 Ibid_ Article 5
6ïO Ibid.. Articles 10..12.
6i1 WGln Report. supra Dote 337 at pua 2:3.
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liable 10 any SignalOry or ta the Organization for 1055 or damage
sustained by reason of any unavailabi/ity. delay or fau/tiness of
te/ecommunications services providcd or 10 he providcd pursuant 10 the
Convention or this Agreemenl6'72

In consistency with Article 36 of the lTU Convention, which stipulates that

"Members aceept no responsibility towards users of the international telecommunieation

services, particuIarly as regards claims for damages'167], the Inmarsat Terms and

Conditions for the Utilization of the Spaee Segment by Navigation Land Earth Stations

and Mobile Eanh Stations a1so centain disclaimers ofliability ofInmarsat for loss due ta

telecommunieations breakdowns. Moreover, they expressly require Signatories to obtain

a corresponding disclaimer in their contraets with the earth station operators and service

providers for provision ofthe services, ifconsistent with national law.674

[n claims against lnmarsat by contractors or third parties, if the Organization is

required by a binding decision rendered by a competent tribunal or as a result of a

settIement agreed ta or concurred in by the Couneil to indemnify, the Signatories shaH,

to the extent that the claim is not satistied by indemnitication, insurance or other

financial arrangements, pay to the OrgaDization the amount unsatisfied on the claim in

proportion to their respective investment shares.67
'

[n a praetieal example, EGNOS' space segment will use the transpooders 00 the

Inmarsat-m satellites leased to France Télecom and Deutsche Telekom, thereby

establishing a eontraetual relationship among them.

6i: Operaling Agreement on the Inlemationa/ i~faritime Satellite Organization (INklARSAT). 3 September
[976. 31:1 U.S.T. 135 (entereei into force 16 JuIy 1979), Article XII [empbasis added) [hereinafter
0r,ratingAgreement1.
6i /TU Constitution. supra note 26~ Article 36~ No. 183.
674 See LTEP-WGIII-WP/9. supra note 396 al para.. 2.8; L1EPIl-WP/11~ supra note 489 al para. 2.11;
HenalaL supra note 26 al 220.
675 See Operating Agreement. supra note 672, ARTICLE Xl See aIso LTEPII·WP/IL ibid. lnmarsat
maintains insurance caver for cIaims by third puti~ against Inmarsa~ ils Parties, Signatories and
Navigation LandEarth Stations opeJators. The Organization sbaD reimburse the Signatory 10 the e.ûeD1 that
il bas paid the daim. The Siguatories sI1aa to the exteDt that the reimbursement is DOt satisfied by
indemnification. insurance or other fin.11lCÏa l amngements, pay to the Organization the unsatisfied amount
of the claimed reimbursement in proponion ta their respective investment sbaœs as of the date when the
liability arase.
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It bas been stated tbat since services are provided by Inmarsat on a contractual

basis, the channelling effect ofthe disclaimers would finally lead to the end user, namely

the aircraft operator "which, in tum, would pass on the associated costs ... and would

place the financial burden associated with the risks with the international traveller.n676

ln view of the situation described, concerns were voiced that the signal-in-space

provider might not be willing to accept liability for loss of signals. However, other

opinions were expressed that safety is of paramount importance in the provision and

operation ofGNSS services and must not be eompromised. States must be able ta rely on

the aecuraey, availability, continuity and reliability of the signal-in-space the use of

whieh they have authorized in their airspace.677

The issue is therefore still unresolved. A recommendation bas been adopted by

the LTEP in this regard:

The vital role of the signal tmnsmitted by navigation satellites for the
safety of international civil aviation couJd mise the question whether
disc:laimers of liability would be appropriate in the case of naviption
satellites. panicuJarly in cases involving accidentai death or injury.67S

7. Channelling of Liability

ln direct relevance to the above-mentioned, the concept ofchannelling of liability,

previously described in this chapter679 gains particular relevance. In the proposed series

of contraetual arrangements ta be signed between ail actors involved in the provision,

operation and use of the GNSS services, each and every one will assume its share of

responsibility against specifie performance requirements descnoed therein. A transfer of

liability ta other parties should not weaken the duty ofcare ofeach actor.

676 LTEP-WGIU. supra note 335, 04Liability Aspects orGNS~~ [CAO Doc. LTEP-WGIll-WPI3 (18 March
1997) al plia S.·t2.
617 Sec LTEP// Report., supra note 61 al pua. 5.4.4; LTEPIl-WP/II? supra note 492 al paras. 5.4~ 5.4.3.
678 LTEP RecommendDlions. supra note 428, Recommenœtion Il b).
679 See~ Section II (2) Cal 104.
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A recommendation by the LTEP on the issue was put to an indicative vot~ and

adopted by a majority.680 Accordingly, "[the Council] should encourage the study of the

concept of addressing liability through a chain of contraets between GNSS actors as an

approac~ in particular, at regional level." Moreover, "a model for future contraetual

arrangements should embody the work done by the Panel in applying the relevant

recommendatioDS.,,681

7. Regime of Liability

Different approaches to a unified Iiability regime for GNSS have been identified.

Particularly, while sorne are in favour ofan unlimited Iiability regime, regardless of fault,

others see a limitation of liability as a quid-pro-quo for no-rault liability.682

It bas a1so been suggested, and especially recommended by the LTEP to be

further studied, that the new trend in private international air law, namely a two-tier

concept which includes strict Iiability up to a certain monetary threshold, and fault

liability above that ceiling without numerical limits, could be extended ta the

compensation ofGNSS related damages.683

The proposed concept would cenainly not present a problem as far as the air

carrier and the aircraft operator are conœmed, in view of the faet that a number of air

carriers have already voluntarily submitted to such a regime under nationallaw or under

the IATA Intercanier Agreement. Mareover, the Montreal Convention, recently opened

for signature, also embodies the principle.

On the other band, ATC services are currently govemed by a fault-based

unIimited liability regime, and damages., in most cases, related to human error.

Nevenheless, it bas been assened that for safety reasons, the dependency relationship that

610 1~ in favour.. 7 against and l abstention.
liBI LTEP Recommendalions. supra note 428~ Recommendation Il bis.
6B2 See LTEPll Repon.sup,a note 61 atpara. 3:34.
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will develop with the GNSS infrastructure, along with the higher possibility of damages

arising out of a technical failure rather than human error~ wouId definitely justify the

move to a strict liability regime.614

Finally~ it bas been submitted that a vietim-oriented approach in line with more

modern standards should be adopte<L with a view to ensuring fair, prompt and adequate

compensation. In this regard, physical damage~ economic loss and mental injury should

all be contemplated.685

c. Administration, Financing and Cost Rec:overy

1. Administrative Mecbanisms

h has been affirmed that the organizationai structure under which CNSIATM

systems and air navigation services are operated is fundamentai to their financial

viability. Particularly, the magnitude of the investments required for the implementation

ofthe systems has determined that "it is not feasible or practical for aState to implement

such system for its own sole use.,1686 ln these circumstances, increased financial and

operational autonomy at the national leve~ as well as the adoption of a co-operative and

multinational approach, are deemed essentiaI for States to he able to reap additional

benefrts from the cost-effective implementation ofthe systems.617

In this respect, different implementation options for the proVISIon of air

navigation services are available to States at the national Ieve~ namely a government

department, an autonomous public sector organization or a private sector organization.688

At a multilateral Ievel~ States may benefit from international co-operation by means of

683 See LTEP RecommendaQons. supra note 428~ R.ec:ommendation 9 (i); LTEP-WGJII-wpn~ supra note
575 at para. 5.3.1.
684 See LTEP-WGIll-wpn. ibid al paras. 5.3.5-5.3.8.
68S See LTEP Recommendalions. supra note 428~ Recommendation 9 (a)~ (cl).
l5B6 WWIIMP. supra note 5. "'Specifie Organizatiooal Aspcas Penaining to the ICAO CNS/ATM Systems"~
ICAO WWIIMP-WP/15 (4 February 1998) al para. LI [hereinafter WWIIMP-WP/ls].
687 See WWlJA.fP Report. supra note 43 al puas. 2.1. I~ 2.21.
688 See Global Plan. supra note ~ vol 1al para. 12.21.
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the establishment of international operating agencies~ joint charges collection agencies~

multinational facilities and services, and joint-financing type-arrangements.689

Any option chosen will have a direct impact on cost-recovery schemes and

funding ofthe systems.

a. National Level

• Government Oepartment

• AutoDomous Authority

• Private Sector Organization

Until now, most air navigation services have been provided by an organization

within the govemmen~ such as a civil aviation authority or a govemment department

with similar responsibilities. In this cont~ these services constitute only one of the

many functions which could he assigned to the organizatio~ including regulatory and

licensing activities.69O

Funded by the govemmen~ sometimes through general taxatio~ any capital

expenditure therein "is subjeet to the govemment's approvaI process and treasury rules,

and must compete with other claims for govemment funds. ,,691 Therefore, the difficult

financial situation which the majority of these organizations has been experiencing is, in

great measure, the result of the pressure ta finance other high priority services in the

States.691 ln this sense, charges levied for the services provided bave been used by the

6B9 See generally, WWIIMP, supra note 5, "4Internalional Cooperative Ventures''', [CAO WW/IMP·WP/17
(25 February 1998) [hereinafter WW/IMP·WPIl7J.
690 G.Fmnsson. ..Airports and Route Facilities: Intemational Cost Recovery Polides andTheir Applicability
in the Framework of New Forms of lnftastructure Provision" (1994) XIX:II AnD. Air &: Sp. L 283 al
291[bereiDafter tmnsson(.
691 WWIIMP, supra note 5~ \Jrpnizatiooal Forms of Air Navigation Services al the National Leve1"~
[CAO WW/IMP·WPI16 (6 February 1998) al para. 3.2 [hereinafter WW/IMP...WP/I6J.
692T.R.Kes~ "'Privatization in the Provision of Airport and Air Navigation Services" (ICAO Airpon
Privatization Seminar~ Forum for the NAM/CAR/SAM Regions, Guatemala City~ 13 Deœmber 1999).
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government for generaI purposes other than defraying the costs of the facilities and

services.

The need to improve financial results and efficiency in the provision of air

navigation services bas prompt a possible solution in the fomt of an autonomous public

sector organizatio~ established with the specifie funetion of operating such services.

Also referred to as an autonomous authority, it constitutes an independent eotity that is

granted operational and financial freedom, but remains under the overall ownership of the

government693
, responsible for monitoring its performance.694

The organization charges for the services provided and uses such revenue to fund

operating expenses and to finance capital expenditure. AIthough the government would

normally provide finance capital, aceess to the private capital market couId he allowed on

a limited basis.69s

In view of the potential economic benetits to be derived trom their managerial

flexibility, inereased efficiency and tinancial transparency, States have been particularly

advised to eonsider the establishment of autonomous authorities, where traffic density

would permit the generation ofuser charges to make such entities self-sustaining.696

A third alternative, usually seen "as an approach to relieve the burden of heavy

capital investment trom the State,,697, is privatization. So far, the closest example to the

establishment of a private sector organization bas been the commercialization of air

navigation services in Canada, through the creation ofNAV CANADA as a non-share

capital corporation.698

693 See FmnssoD. supra note 690 al 292.
694 See WWIIMP-WP/16, supra note 691 al para 4. L
69S See ibid. al 4.1. 4.2.
696 See WJVI/klP Report. supra note 43~ Recommendation 214.
697 rmnssoD. supra note 690 al 293.
691 For detailed information on the commerdalization of the Canadian air oaviplion~ sec
O.T.E.MeùL "La Commercialisation do Système de Navigation Aérienne do Canada" (1998) 46:184 Revue
Navigation 477 al 474-486.
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As a direct result of the monopolistic nature of air navigation servic~

privatization caUs for a number of safeguards. Obligations such as freedom of access,

non-discrimination between categories of users, compliance with aviation safety

standards set by the govemment and international agreements must he observed

Particularly, the principles contained in the Chicago Convention, the Annexes, ICAO

Regional Air Navigation, and ICAO policies and statements shaH continue to apply.699

Whatever the organizational format elected, it must he recalled that the ultimate

responsibility for the quality of the provision remains with the State. Therefore, the State

does not ever abdicale of its oversight role, and must continuously ensure compliance

with the established international standards applicable in its territory.

b. International Co-operatioD

• International Operatïng Agencies

• Joint Charges Collection Agencies

• Multiuational Facilities and Services

• Joint Finaacing Arnngemenu

It bas been continuously stated that international co-operation may be, in MOst

circumstances, the MOst cast-effective and ooly realistic approach ta the implementation

ofthe CNSIATM systems. A recommendation in this regard has been adopted by the Rio

Conference, stressing the need for States to "adopt a co-operative, multinational approach

in order to ensure seamless and interoperable systems at the regional and global levels."

Particularly, uco-ordination with adjacent areas [will] avoid proliferation of system

elements in orderto reduce oosts, enhance safety and increase operational etliciency.,,700

Experience indicates that technical and operational constraints associated with the

provision of air traffic services cao he helped by the establishment of international

699 Sec WWIIMP-WPIl6~ supra note 691 al para 5.1.
700 JYWIIMP Report. supra note 4,3, Recommendalion 2fT.
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operating agencies, such as ASECN~ COCESNA or EurocontroL As an international

autonomous authority, the agency wouId be tasked with the provision of air navigation

services, principally route facilities and services, within a defined area on behalf of two

or more States. In addition, it would aise be responsible for the operation of charges

collection systems for the services provided. 70
1

A second option wouId he the creation ofJoint Charges Collection Agencies with

a view to facilitating and minimizing costs involved in the collection of route charges

levied for air navigation services. The agency would colleet such charges on behalf of ail

participating States, including those overf1o~ which would each receive its

corresponding share of the revenue. The agency's costs should not he dedueted from

these shares but added to the charges levied on users on hehalfofeach State.702

Thirdly, and particularly significant in the context of CNS/ATM systems, is the

possibility of creating, within the context of an rCAO regional pl~ a multinational

facility or service. The main purpose of this organization would he ta service

international air navigation in an airspace extending beyond the airspace serviced by a

single State. Participation of States should be formalized in an agreement ta ensure the

fair and equitable sharing of ail costs involved, as weil as cost recovery through user

charges. Such agreement couId take the fonn of an international treaty or an

administrative agreement, the latter being (ess time-oonsuming and allowing for more

flexibility in case ofany subsequent modification therein.703

Finally, the joint financing ofair navigation services and facilities is a possibility

contemplated by Chapter XV ofthe Chicago Convention. It particularly serves situations

where it might be extremely costly for aState to provide facilities and services for which

~Ot See Global Plan. supra note ~ vol. 1al para. 12.4.2.2; WW/IMP·WPI17. supra note 689 al para 2.1f[
"TQZ See WWIIMP-WP/17~ ibid al para 3.1ft:
"TOJ See Global Plan. supra note ~ voL 1 al para. 12.4.1; WW/fMP·WP/17. supra note 689 al pua 4.lfI;
Finnsson. supra note 690 al 298-302.
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it has just a minimal n~ being not unreasonable that ether States atTeeted participate in

the financing thereof:704

In principle, Article 69 ofthe Convention stipulates that ifthe [CAO Council is of

the opinion that the air navigation facilities of a contraeting State are not reasonably

adequate for the safe~ regular, efficient, and economical operation of international civil

aviatio~ it shaH consult with the State directIy concerned and the States affected, and

malee recommendations for the purpose of remedying the situation.70S ln these

circumstances, aState May conclude arrangements with the Counci~ where it May eleet

to bear ail costs involved. If it does not 50 elect, "the Council may agree~ at the request of

the State, to provide for ail or a portion of the casts.'"i06Additionally, upan the request of

a contracting State, "the COUReil mayagree to provide, man, maintain, and administer

any air navigation facilities ... required in its territory for the ... operation of air services

ofother contraeting States, and may specify just and reasonable charges for the use ofthe

faeil ities provided."707

Chapter XV aise contains provisions regarding the assessment of funds.

Aeeordingly, ~~e Couneil shaH assess the capital funds required for the purposes of this

Chapter in previously agreed proportions over a reasonable period of time ta the

contracting States consenting thereto, whose airlines use the facilities."70I The

Convention also admits of the CouReil making current expenditures for the purpose of

financing airports and air navigation faeilities,709 and makes allowance for the provision

oftechnical assistance to States.710

ln practice, it has been submitted that a joint-financing-type agreement could he

used for the provision and operation ofthe CNS!ATM systems elements~ wbieh could he

~/)4 See G..F.rnzGerald. "'[CAO and the Joint Fmancing ofCenaïn Air Navigation Servi~ - Part [ (1986)
XI ADn. Air&: Spa L. 17 at 19.
":'05 See Chiœgo COfWenlion~supra note 40~ Article 69.
706 Ibid.. Article 70.
~Oi Ibid_ Article 71.
'708 Ibid.. Article 73.
709 Ibid
no Ibid. Article 74.
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carried out "by one State on behalf of the other participating States or contraeted to a

commercial operator or service provider. Altematively, a group of States could also

jointly operate and provide the facilities and services concerned.,,711

A successful example, which has been specially recommended by the LTEP to be

used as a model for the GNSS712, is the Danish and Icelandic Joint Financing

Agreements.713 Established in the fonn of Multilateral agreements, they purport ta

regulate the overall operation, administration and financing of the services provided on

behalfofthe international community engaged in North Atlantic flightS.714 These services

comprise air traffic contro~ communications and meteorology. FinanciaI responsibility is

assumed by a group of 23 States, inciuding the two provider States, ail parties to the

agreements.715

At first., in consideration of the special benetits to be derived from the services,

Denmark and Iceland accepted to bear tive per cent ofthe costs thereof. The other ninety­

five per cent were to be shared between the contraeting States in proportion to the

aeronautical benefit derived therefrom. Particularly, "this proportion was to be

determined for each contraeting govemment, for each caIendar year, by the number of

complete crossings performed in that year by its civil aircraft on routes between North

America and Europe north ofthe 40th paraIlel North.,,716 5uch crossings were redefined in

1982.

User charges ta be levied on ail civil aircraft flying over the defined region were

eventually introduced in 1974, at which time the United Kingdom agreed to aet as an

agent in the billing and collection ofthe charges.n7

-II G/obal Plan. supra note 2~ vol. 1al pua. 12.2.4.2.
,: See LTEP Recommendations. supra note 42~ Recommendation 13 (2).
713 Agreement on the Joint Financing of Certain Air Navigation Services in Green/and and the Faroe
lslands. 1956~ [CAO Doc. 7726·JSl563~ Agreement on the Joint Financing of Certain Air Navigation
Services in lce/an~ 1956. rCAO Doc. m7-JSlS64 [hereinafter DENIICE AgreementsI.
il4 See Global Plan. supra note ~ vol. 1al para. 1224.3.
ilS See WWIIMP-WPIl7. supra note 689 al para.. 5.2.
116 G.FFdZGerald. ~ICAO and the Joint Fmanc:ing ofCertain Air Navigation SCrviees" - Part il (1987) XII
ADn. Air & Sp. L. 33 al 4041[hereinafter FItZGerald].
il i See fitzGerald. ibid. al 46~ 50.
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Currently, all civil aircraft tlYing across the North Atlantic north of 450 N

latitude, whether or not their governments participate in the agreements, must paya user

charge for the services provided. Other costs not aUocable to civil aviation are sbared

among the contraeting parties.718

The responsibility for the administration of the agreements rests with the [CAO

Council and the Secretary GeneraL However, the participating States exercise full control

through a Council Committee - the Joint-Support Committee - which advises in carrying

out [CAO responsibilities under the agreements, ensures that the procedures established

are followed, examines the financial and technical aspects of new requirements, and

makes recommendations to the Council.719

In briet: the possibility ofusing the experience of[CAO, as a neutraI organizatio~

to solve common difficulties in the administration of complicated air navigation services,

along with the charaeteristic legal and structural flexibility ofthe arrangements, malee the

DNEIICE agreements a transparent model of faimess and equity, with clearly detined

needs and objectives, and therefore, an option particularly interesting in the context of the

global navigation satellite system.

%. Cost-Recovery

Whatever administrative mechanism is chosen by States at the national and

multilaterallevels for the provision ofair navigation services, it is recommended that "the

costs of implementing and operating the CNSIATM systems components be recovered

through the medium of user charges,'t120 in conformity with basic (CAO airport and air

navigation services cost-recovery poliCy''t.1'21

-.8 Sec WWIIMP-WPIl7.. supra note 689 al para.. 5.6.
719 Sce ibid. al paras. 53, S.4~ 5.5.
ï-=o WWIIMP~ supra note ~3~ Recommendation 3/10.
m Global Plan. supra note ~ voll al para 14.1.1.
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Article 15 establishes the basic principles on the issue ofeost...recovery, namely:

i) uniform conditions shall apply to the use, by aircraft of ail contracting

States, ofairport and air navigation facilities provided in the territory of a

contracting State;

ii) any charge imposed for the use of such airports and air navigation

facilities by the aireraft of other contracting State shaH not be higher than

those that would be paid by its national aireraft engaged in similar

operations;

iii) no fees, dues or other charges shaH be imposed by any contraeting State in

respect solely of the right of transit over or entry ioto or exit ftom its

territory ofany aireraft ofa eontraeting State.

The prineiples set forth in the Statements by the Couneil to Contracting States on

Charges for Airports and Air Navigation Services722 constitute valuable guidance on

general and specifie aspects ofcost recovery, and could be summarized as follows:

i) providers of air navigation services for international use may require the

users to pay their share of the related costs. However., "international civil

aviation should not he asked ta meet costs which are not properly

allocable to it.,,723

ü) payment may still be required trom users when utilization of the services

provided does not take place over the territory ofthe provider State;724

iii) the cost to be shared is the full cost of providing the services, ~'including

appropriate amounts for oost ofcapital and depreciation of assets, as weil

as the costs ofmaintenance, operation, management and administration"m

~ ICAO. Stalements by the Cauna/ 10 ContraCling Stotes on Chorges for Airpons and Air Navigation
Services~ ICAO~ 908214 (1992) [hereinafterCounci/ Slalement on Chmges).
i!3 Counci/ Statement on Chmges. ibid. al para. 32.
724 See ibid. al pua.. 42.
7':S Ibid. al pmi. 34 (i).
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costs ta he taken into account should be thase assessed in relation ta the

facilities and services, including satellite services, implemented under the

Regional Air Navigation Plan.726

•

States should exercise caution in their national poliey on charges for air

navigation services, taking into consideration the effeet on users, "in panicular air

carriers which May need to adjust their taritTs ta deai with or absorb increased costs

arising from new or higher charges.n727

However, States might be tempted to abuse their monopoly position to produce

excessively high profits trom charges levied above the operational costs.ns The issue

gains particular relevance in the context ofthe GNSS. Although signals-in-space are, for

the lime being, provided free of charge by the United States and the Russian Federatio~

in the absence of a competitive environmen~ due consideration must be given ta the

desirability ofa mechanism to prevent abuse of monopoly power. A recommendation has

been adopted by the LTEP in this regard.729

[n view ofthe faet that civil aviation users represent only a minor share ofsatellite

navigation users, it bas been recommended that they should not pay for more than their

fair share of the costs of GNSS provision.73o In the words of the LTEP, "cast recovery

schemes should ensure the reasonable allocation of costs among civil aviation users

themselves, and among civil aviation users and other system userS.",131

FinaIly, it is extremely important that States ensure that revenues from air

navigation services charges be applied solely towards defraying the costs of these

facilities and services.132

~ Ibid al pua. 34 (il).
717 WWIIMP~ supra note S~ ~ImemationalCast Recovery Policy~~ ICAO WWIIMP·WPI23 (2 March 1998).
728 See FUlIlSSOD. supra note 690 al 289.
719 See LTEP Recommendations. supra note 428~ Recommendation 13 (1).
730 See Global Plan. supra note ~ vol 1al pwa. 14.2.2.3.
731 LTEP Recommendolions. supra note 428~ Recommenœtion 13 (3).
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3. Financing

a) Cost-benetit Analysu and Business Case

During the discussions in the Air Navigation Services and Economies Panel

(ANSEP), it was made clear that the decision ofany State as ta whether or when it should

enter into financial commitments for the implementation ofGNSS in its airspace, like any

major investrnent in the CNSIATM systems, should be preceded by appropriate tinancial

and economic analyses.TlJ The main objective therein would be to establish a cost­

effective implementation strategy.

Most signiticantly, a cost-benefit analysis7J4 is deemed essential to identify the

investment option that best helps maximize net benefits, and serves to demonstrate the

financial viability of a planned investrnent. It could be accompanied by an economic

impact survey ta assess the overall contribution ofair navigation services ta the economy

of the State, the understanding of which could help increase the political commitment to

the transition process to CNSIATM systems.73S

A step further could take the form ofa detailed business case736 to be condueted al

national and sub-regional or regional levels, as required. In considering the issue, the Rio

ï2 Sec ~nY/lklP Report. supra note 43. Recommendation 3/11.
·33 See ANSEP Report, supra note 574 al para. 3.2.1.
""34 For funher guidance on cost-benefit anal~ see ICAO, Economies of Sote/lite-BosedAir Navigation
Services - Guideûnes for CosV8enefit AnaJ..vsis ofCommunications. Navigation, Survei/lancei.4ir rraffic
.~lanagement (CNSlAT1v1) Systems.. [CAO Circ. 257-ATIl06. Fora prac:tical example, see Spain. CNSIATkI
Cosl-Benefit Ana{vsisfor Spain: Final Report (Aeropuertos EspaiIoles y Navegaci6n Aérea.. 1996) vol. 1,2.
See S.Draghî.. ""Estimation du Coût de la Mise en Oeuvre du GNSS en Europe" (1996) 44:173 Revue
Navigation 25 al 25-40, for an analysis of a cost estimation for the impIememation of GNSS in Europe
condueted by Euroconttol. See aIso D.Diez & MN3rdiz.. "Un Estudio de Rentabilidad Sobre el CNS/ATM
Realizado Por Espu1a Da Resu1tados Positivos a Nive! Nacionar (1998) 8:40 Boletin Infonnativo AitaI 12
~l 12-13.. for the results ofa costJbenefit aoalysis for the impIemenration ofCNSIATM systems in Spain.
lS See Global Plan. supra note ~ vol. Lal para.. L4.3.3.

736 A business case could be defined as "a studv that incIudes the aualvses of both COSlS and benefits of
CNS!ATM systems impIemenration options a8d the requirements for a financing sch~ including
revenues.~ and ply back periods.~ rCAO~Tl3DSi1io~ [CAO CNS/ATM NewsIetter
98/05, ""Business Cases E$sentia l to CNS/ATM Systems planniltg" (Autumn 1998) al 2. See DL.AD~
A.HaraIdsdouir.. R.W.Lawler,~ R.Schwab, -rite Economie Evaluation of CNSIATM Transition"
(1999) 47:185 Revue Navigation 2S al 25-50,. for an example of a methodology supponing business case
developmenL
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Conference further recommended that the concept ofhomogenous air traffic management

and major international traffic f10ws he taken ioto account.737

The demonstration ofsound financial management is therefore critical to securing

finaneing for the systems.738

b) Potential Sources of Funds

Poteotial sources of funds will vary considerably ftom State ta State, and may

include the following:

i) contributions from the national govemment;

ii) contributions from foreign governments, including direct loans and

specifie aid programmes established to promote economic and social

development;

iii) loans or grants from development banks;

iv) the United Nations Development Programme (UNDP);

v) commercial loans from banks, investment houses and other commercial

credit institutions;

vi) accumulated excess of revenues over costs (depreciation and retained

profits from the operation ofair navigation services);

vii) bonds;

VÜI) equity financing; and

ix) leasing.719

Particularly regarding retained profits, the Council Statement on Charges recalls

tbat "air navigation services may produce sufficient revenues to exceed ail direct and

indirect operating costs and 50 provide for a reasonable return on assets ... to contnbute

~i See ffiVIL\lP Report" supra note 43.,. Recommendation 3/10.
738 See WWlf},!P Report9 supra note 43~ Recommendation 3/6.
739 Sce especiaIly~ WWIIMP.,. supra note S.,. "Sources of Fonds and. Fmancing Mecbanisms"~ [CAO Doc.
WWIIMP·WPI2S (2 March 1998).
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towards necessary capital improvements.,,740 In this cont~ "the aviation user charges

which May he considered as possible methods for financing GNSS include ... i) yearly

subscription charges per using operator; H) yearly subscription charges per using aircraft;

Hi) year/monthly license fees; iv) charges per tlight; v) charges in respect of different

phases of flight; vi) charges based on total passenger-kilometres and tonne-kilometres;

vii) regular en-route charges; and viü) a combination orthe above.,,741

An alternative option much debated and recommended by the LTEP is that

"GNSS services should be considered as an international service for public use with

guarantees for accessibility, continuity and quality of the services.'"742 States wouid

finance GNSS services as they have financed any other public infrastructure, with the

result that the general public would have "a legal right to demand that the services be

conducted and maintained with reasonable efficiency under reasonable charges."743

c) Alternatives

• ICAO Objectives Implementation Mecbanism

The new ICAO policy on technical co-operatio~ namely the ICAO Objectives

lmplementation Mechanism, is aise strategically linked ta the CNSIATM systems, in the

sense that it mobilizes additional resources for ICAO follow-up on its Regular

Programme aetivities, which couId he applied to Technical Co-operation projects. It is

therefore to give priority and support to the implementation of SARPs and air navigation

plans, including the CNS/ATM Global Plan.744

~-lO Counci/ Slalement on Charges. supra note 722 al para 34 (iv)•
.41 LTEP Recommendalions. supra note 428~ Recommendation 14.
~42 LTEP Recommendations. ibid, Recommendation 12.
743 Huan& supra note Sial 22.
744 sec IC40. Cauna/.. 15.f' Session. "Study on a ProposaI for an rntemalional Aeronautica1 Monetary
Funcr~ Appendi.~ 11le Funding Mecbanism of the [CAO Technical Co-operation Programme and Some
E.umples ofMultilateral Mechanisms~, ICAO C-WP/I0840 (30 April 1998) al pua 1~
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Until last decade, the funding of projeets was almost entirely covered by the

UNDP. Nowadays, rCAO aets as a non-profit entity linking both donors and recipient

States. Participating States and financing institutions may choose to contnoute:

i) for a general fun~ which would not be tied to projeets for any special area

or purpose, nor would have to he used for the purchase of equipment in

the donor State or employment of its nationals;

H) for a specific rCAO project;

iü) for a specific State project;

iv) for a general but identified issue, leaving the manner in which the funds

will be spent to [CAO's judgement'4S; or

v) in the form of voluntary contributions in kind, such as scholarships,

fellowships, training equipment, and funds for training.746

Accordingly, (CAO can assist States in identifying suitable donors for their

projects, as weIl as in the negotiations of convenient funding arrangements.747 In

additio~ assistance can be provided conceming "the selection of equipment, equipment

manufactures (through international tender caUs), individual consultants and consultancy

companies, as well as existing training establishments to meet project goals in the most

cost-effective manner.,,741 Particularly, the Organization supports each individual

technical co-operation project with its expertise and intimate knowledge of SARPs, and

helps ensure the project's sustainability by remaining available for consultation long after

its tennination.749

Therefore, the cost-effeetiveness of the services provided through ICAO's

Technical Co-operation Bureau, along with the objectivity, impartiality and neutrality of

i4S Sec ibid. al pua. 1.3.
i46 See WWIIMP,. supra note 5~ "ICAO (J)jeaives Implementation Mechanism and Tedmical Co­
~tion". ICAQ Doc. WW/IMP-WPI28 (Il May 1998) alpua 1.4 [hereinafter WW/IMP-WPI28}.
~ sec ibid. al Appendix ~ "Spedfic Featuœs of the rCAO (J)jectives Implementation Mecbanism of
Interest to Sta~.
"48 Ibid. al Appendi:< B,. "'Specifie Features of the [CAO CIJjedives Implementation Mecbanism of Interest
toDono~.

149 Sec Costa PereiJa supra note 476 al 12.
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the Organization are important advantages ta be considered by States when seeking for

external assistance to implement CNS/ATM related civil aviation projects.750

• International Financial Facility Cor Aviation SaCety

A proposai for the establishment of an international aeronautical fund was

presented by LACAC to the 31st Session of the ICAO Assembly.751 It could be used ta

fund the implementation of the CNS/ATM systems, under more flexible and less aneraus

conditions to individual States, where such funding could not be realised through

traditional means of cost-recovery.7S:Z Additionally, it would a1so help efforts for

promoting safety by the removal of air navigation shortcomings and deficiencies world­

wide.75J

The legal basis for the evolution of the fund derives from ICAO's mandate under

Article 44 of the Chicago Convention, which is further elaborated under Article 54(i), as

weil as Chapter XV.754

Retlecting its primary safety focus, a study75S condueted by [CAO on the

viability and usefulness of the establishment of 50ch a fund malees reference to an

International Financial Facility for Aviation Safety (IFFAS) of which potential sources of

funding could be: il an assessment on a participating State based on an amount equal ta

the State's contnoution to the [CAO budget; and ii) a passenger charge of one dollar per

international passenger departing tram a participating State.756

~so See WWIIMP-WPI28. supra note 746, Appendix A.
~Sl See ICAO.As.fembly. 3/#Session. Executive Comnùttee, "'Stlategic ActïonPIan", ICAO A31-wpm.
;5~ See R.LR.Abeyratne.. lite Latin American Initiative Towarœ FUDding the CNS!ATM Systems" (1998)
n:143 T.A.Q. 151 al 151.
753 See ICAO sec:retariat.. Transitio~ ICAO CNS!ATM Newslener 98105, 04ICAO Examines Establishment
ofAn International Aerooautical Fund' (Aunmm 1998) al 3; WJVlIMP Report. supra note 43 a13.3.2
":"54 For a descrillion of (CAO's mandale under said provisio~ see supra notes 40 and 330 and
accompanying texts. Sec above al pp. 70, 75, 108, 135, and 156.
-:'ss See (CAO, Caunal. ISgJ' Session. Stucly on an lntemalional Aeronaudca/ Fund, ICAO C-WP/l1235
(24 Sepcember 1999) [heœinafter IFFAS Study].
756 A passenger charge applied to transit passenger, bowever, wouId be inconsistent with Article 15 of the
Chicago Conventio~ wbich~des that no charges sball be imposed solely for the right ofttaDsit over the
tetritory ofacontlacting SIate ofany airaaft or penons thereon.
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A charge on international passengers used for safety purposes would not be

objectionable to the Chicago Convention or the existing (CAO policies concerning

airports and air navigation charges. Nevertheless, concerns were voiced regarding the

general principle of equity, in the sense that passengers would he charged for safety­

related projects to he provided in the future and for which they might never receive an

individual benefit. The study concluded that safety of international civil aviation could he

regarded as a public good, where benefits would he indivisible in terms ofindividuals. In

this cont~ "a passenger safety-charge for safety-related projects is equitable in a larger,

collective sense ofa benefit for ail [CAO member States and the public at large.,,7s1

[t has been argued tbat international financing institutions such as global or

regional development banks, which have provided a major share in the financing of

airport and air navigation services improvements, are less likely to contribute directly to

the creation of an IFFAS. Providing assistance only for infrastructure projects which are

economically and technically justifi~ as weil as financially viable, ''their lending

policies are geared to creditworthy loans to individual countries wmch can provide

sovereign guarantees. ,,7S8 Nevertheless, in a co-operative relationship with an IFFAS

financing a safety-related componen~ they could continue to be relied upon for the

rernainder ofthe project.7S9

[CAO miscellaneous incorne or budget surpluses, bequests to the United Nations,

voluntary contributions and a charge on international air cargo are a1so being investigated

but do not seem to constitute a predietable or sufficient source of fund for the envisaged

institution.760

7Si IFFAS Studv. supra noie 755 at pua 3.2.7.
7SB Ib-d . 3 .•1 • atpara. ....
759 See ibid.
760 See IFFASStudy. ibid.. al pua. 3.5.
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Possible administrative mechanisms under consideration include: i) direct

management by rCAO; ii) semi-autonomy with Iimited ICAO participation~ and üi)

complete autonomy with ICAO oversight.761

Capital investments requirements for the implementation of CNSIATM systems

in the developing world are estimated at 3.7 billion dollars. A significant part thereof

could he expected to be provided by an lFFAS, a1though States would still need

additional funds to maintain cash flow until cast recovery through user charges begins.761

In briet: opinions have greatly differed as to the need and appropriateness of

establishing an international aeronautical fund. While, for special economic and financial

circumstances, the developing world sees countless advantages and benefits to be accrued

therefro~ 763 the industrialized nations were at first reluetant and seemed to tind

insurmountable Iegal and administrative obstacles to the acceptance of such a fund by

their administrations.764 Their greatest concern was to protect their industry's interests in

the maintenance of the commen praetice of purchasing equipment in the donor State.

However, having the envisaged fund changed its focus to the financing of safety-related

projects, developed nations are slowly beginning to accept th'! concept ofan IFFAS. The

European Union bas been the first to manifest itself in this regard, and the United States

is obviously expected to follow suit.

On the other han~ lATA argues that no passenger or aircraft operator will be

willing to accept any more charges76S, and that air navigation service providers would be

guaranteed to recover trom aircraft operators all money spent on the provision of the

global syste~ provided States ensure that revenues from airports and air navigation

~61 See IFFAS Studv. ibid. al puas. 2.4. 2.5.
762 See IFFAS Studv. ibid. al pmi. 2.7.
-63 Sec M. Folcbi.-Address (Panel on the EstabIisbment of an International Aeronautica1 Monetary F_
Salvador~ BCIZiI. 13 June 1994); A.M.DooaIo.~ ibid... J.Razafy. Address, ibid; S.A.Af-Ghamdi..
-Alternative Approach to ImpIemeotation ofCNS/ATM Systems Wouid Impose User Charge" (1993) 48:3
[CAO 1. 19 al 19.20.
164 Sec rCAO.. Council. 15er Session. ··Study on a ProposaI for an International Aeronautical Monerary
Food".. ICAO C-WP/10880 (15 May 1998) al para. 2.4.
165 See T.Kelly. Address, (Panel on the Establishment of an International Aeronaulic:al Monetary Fun&!.
Salvador. BCIZiI. 13 June 1994).
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service charges are applied solely towards defi'aying the costs of these facilities and

services.766 Reality, however, indicates that the re8S0O for lATA's opposition is the faet

that an IFFAS will take away its additional income and the influence it currently exerts

through the management ofuser charges for States.

Some States have argued that such a fund would be at varianee with established

ICAO principles on charges, and should ooly he created if existing ones couId not he

readily adapted. In their opinion, the time required to set it up would certainly delay

implementation of the systems. Other views have been expressed that the fund could be

staned at a national or regionallevel instead.767

Finally, an in-depth review of the ICAO's policy, praetical guidance and

assistance on financial and organizational aspects of airports and air navigation services,

as weIl as the role and responsibilities of the govemment will be undenaken by the

Conference on the Economies of Airports and Air Navigation Services to be convened by

rCAO at the headquaners, in June 2000.768

D. Future Operating Structures

ICAO's poliey on future operating structures for GNSS estabüshes an

evo[utionary institutional path, best described in the Couneil Statement of 1994.

Accordingly:

The global navigation satellite system (GNSS) shouId be implemented
as an evoluûonary progression fiom e:<isting globû navigation satellite
systems,. including GPS ancl GLONASS~ towards an integraled GNSS
over which Contraeting States e.xercise a sufticient level of control on
aspectS reIated to its use for civil aviation. [CAO shaIl continue to
e.~lore. in consullalion with Contraeting S~ airsplœ users and
service providers. the feastbility of achieving a civiL întemaIionally
controlled GNSS.;69

~66 Sec [CAO Secretarial TransiIi~ [CAO CNS/ATM Newsletter 93105. ""ICAO E.œnines Establishment
ofand International AeronauticalF~ (Autumn 1998) 3 at3.
767 Sec WWIlMP Report~ supra noie 43 al para. 3.3.3.
768 For more information.~ in the web~ wwwjcao.org..
';69 Couneil Slatement. supra noie 5~ al para 6.
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In this regar~ the FANS (phase II) Committee considered a number of

institutional options which wouId provide acceptable GNSS service in accordance with

RNP requirements, provided the respective institutional issues were resolved and safety

standards were satistied.770 These options are:

i) GPS or GLONASS~

ü) GPS and GLONASS;

iii) GPS/GLONASS plus overlay;

iv) GPS/GLONASS plus several civil satellites; and

v) civil GNSS satellites.771

Any option could be selected by aState, subject to its own institutional

requirements and the cost-etTectiveness of moving on to the next one in the evolutionary

path.m

Associated implications, which were a1so considered by the Committee, include

the complex issues ofoperation, ownership and control. It was agreed that irrespective of

who owns or operates the space segmen~ the interests of aState would be served by the

institutional options which provide an acceptable level ofcontrol ta the ArS authority.m

Accordingly:

As long as State ATS authorities have control over issues which
influence their basic activities such as safety. long and shon·term
continuity~ management, liability~ accountability, costs and
procuremenL every stage in the evolutionary path ftom GPS and/or
GLONASS to a civil GNSS system cau he made instilUtionally
acceptable.7ï4

The required level ofcontrol may vary from State ta State, and must be achieved

through institutional arrangements, such as:

-;0 See FiLVS (U)/4 Report. supra note 37al para. 6.25.3.
~ See FANS (1l)/4 Report. ibid.. Appendb: A 10 the Repon on Agenda Item 6.
ï1 See WGIIL supra Dote 541. "Future Operating Struetures"~ lCAO Doc. LTEP-WGIll-WP/5 (l8 MareIl
(997) al para. 2.1.
7i3 See FANS (11)/4 Report. supra nOIe 37at para. 6.3.3.5.
774 FANS (11)/4 Report. ibid al pua.. 6.3.3.7.
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i) agreements between the GNSS provider and an individual State;

ii) agreements with the GNSS provider by a group ofStates;

Hi) agreements with an inter-govemmental organization; and

iv) joint-support arrangements within the ftamework of Cbapter XV of the

Chicago Convention.77S

A multinational structure would ideally resolve the issue ofcontrol were it not for

the complex and time-consuming process for setting up a new international organization

for operating the GNSS on behalf of the international civil aviation community. In this

respect, a recommendation by the LTEP provides that ''to the extent possible, the future

systems should malee optimum use of existing organizational structures, modified if

necessary, and should be operated in accordance with existing institutional arrangements

and legal regulations.11776

The LTEP has further recommended that a centralized operating structure is not

needed at this stage. [t may, however, he the subject of further study. Meanwhile,

national and regional operating structures should be developed. International co­

ordination can be achieved through regional organizations operating under the umbreUa

of [CAO. The Organization should retain its co-ordinating raie with respect to the future

GNSS, including the system providing the primary signals-in-space.m

An exclusively civil, intemationally controlled GNSS remains the ultimate goal in

the evolutionary institutional path for the future GNSS.17I Its feasibility, however, will he

dietated by the financial means and the political will of the international community.

Thus quite sorne time MaY still have ta pass before that can he effectively

accomplished.779

~jS See ibid. al para. 6.3.3.6. See especially~ Huang supra note 441 al 597.
716 LTEP Recommendations. supra note 428. Recommendalion 15 (3).
~ Sce Huang, supra note 51 al 22: LTEP recommendations. ;bid~ Recommendation 16.
7iS The LTEP bas recommended that the future GNSS IDmarY signals-in-spaœ sbouId be civilian·
controUecl with user States exercising an alJlmPriate level ofconttol over the administration and regulation
ofthose aspects tbat relate to civil aviation.
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An assumption can therefore he made that the future GNSS will he the result of

the evolution of the existing systems~ and particularly, the integration of the elements

now available with any new ones that might follow. It is not expected to be a single

syste~ but a cluster of different global and regional systems~ either civilian-controUed,

military-controlle~ or a combination ofboth.7I0

As technology evolves to support the needs of the international civil aviation

community~ and the navigation satellite systems assume the raie ofan international as~

a broader acceptance of these services is developing. Still~ a globally acceptable system

will be one ta adequately answer the institutional challenges posed by the GNSS.

Particularly, it will have ta balance the interests of provider and user States~ and ta

provide a sufficient degree of international control 50 that the neœssary confidence is

developed for States ta be able ta reap the Many valuable benetits thereupon.711

~ See FANS (1I)1-I Report. supra Dote 37al para. 6.5.5.:0 See Study Group [ Report. supra note 69 al pua.. 3.6.
, 1 SeeFANS (ll)14 Report. supra note 37 al pua.. 6.52
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CONCLUSIONS

ln light of the current interpretation of the Chicago Convention, and as a direct

consequence of the principle of sovereignty, a contraeting State is indeed ultimately

responsible for the provision ofair navigation services in ils sovereign territory.m

ln this sense., it is responsible to the international civil aviation cornmunity for

guaranteeing that the services and facilities provided., whether or not delegated., in total or

in Pat4 to another private or multinational entity, to an autonomous authority or to a

foreign State or entity, comply with the established international standards applicable in

its territory.

Delegation of service provision to a third party is a possibility arising out of the

absence ofany reference in the Chicago Convention to a specific mechanism by which a

State shaH fulfil its obligations under Anicle 28. However., the aet ofdelegation embraces

only the actual operational performance of these services. The reason is that aState

cannat - ever - release itself trom ils responsibility, as the sovereign regulatory authority.,

for the promulgation and enforcement ofsafety regulations in its territory.

Accordingly, not only does the State retain its responsibility for setting and

maintaining the standards., but alSO., and particularly, for the quality of the services

provided.183 Therefore., when authorizing the use in its airspace of services provided by

any third party, it must primarily satisfy itself that they are in accordance with ICAO

SARPs. The State may be said to have yet another level of responsibility, supervisory in

nature., in the sense that it must continuously monitor service compliance with the

applicable standards. For example., a situation may arise where it may be held liable by

the failure to regulate, or by a faulty exercise of its regulatory power, or else for Dot

having exercised its oversight function with reasonable care., in accordance with ils

nationallaw.

~ See especially~ Chapter 3~ Sec. 11(4) B, Implications ofArticle 28 al 126ft
783 See ..'LVSEP Report. supra note 573 al pua. 2..6.1.
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Still~ delegation regularly cames accompanied by the appropriate stipulation of

contraetuaI terms and conditions, whereby the delegating State and the service provider

both safeguard their interests through the proper allocation of rights and duties~ and

respective liabilities. Consequently, although there is always a possibility that aState may

be directly and solely held Hable in case of damage by a binding court decisio~ a

recourse action against the entity providing the services is facilitated by the existence of

such a contraetual relation.

In practica1 terms, when entering the airspace of an Article 28 State, it does not

matter to the user, namely aircraft engaged in international air navigation from other

contracting States, which entity happens to he in control of any particular element of the

air navigation infrastrueture~ but only that the State guaranlees that services are provided

within the required level of safety, and in accordance with [CAO SARPs. Any private

arrangements which the State might have entered into with the entity providing the

services, partially or totally releasing its responsibility for the performance of the

services, shaH not affect the State's ultimate responsibility under Article 28 for providing

the users with the necessary guarantees.

The introduction of satellite-based air navigatio~ m particular the Global

Navigation Satellite System, by no manner of means modifies the obligations of States

under Article 28, as described above. The reason is, and again, that the mechanisms by

which aState may fultil such obligations have not been prescribed by the Convention.714

Accordingly, no State is obliged to make use of satellite technology as an aid to air

navigation in its sovereign airspace~ and cannot be held responsible under the Convention

unless it has expressly authorized its use. Therefore, as far as the GNSS is concemed,

although it is perfectIy proper that a State uses the services of a foreign provider of

signals-in-space for providing air navigation services in its territory, the State has to

specifically authorize the use ofthe signal-in-spaœ, tbrough a regulatory a~ as weIl as to

continuously monitor its compliance with applicable standards.

iS4 See LTEP/I Report. supra note 61. al pua. 3:15.
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Yet., it is undeniable that "the GNSS represents a dramatic step away from past

practice in the application of the principle of sovereignty."71s Whereas States have

traditionally retained full control over ail elements of their air navigation infrastructure,

"the GNSS facilities, at least as far as the space segment is concerned, will be controlled

and operated by one or more foreign countries"786, and therefore no longer under the

control of the State undertaking responsibility under Article 28. The controversial issue

ofcontrol gains particular importance in the perspective of having the GNSS approved as

the sole-means ofnavigation in the State's sovereign territory.

In this regard, legal arrangements whereby a link is established between the

provider of signals-in-space and the user State, with the appropriate delegation ofduties,

are unquestionably necessary ta deal with the disparity between resPQnsibility and loss of

control, and allow for the proper allocation ofliabilities.m

Thus having been said, the real situation can he depicted as follows:

SignaIs-in-space have been offered free of direct user charges to the international

community by the govemments of the United States and the Russian Federation.788 "vrhe

signal is up there" and States may choose to incorporate it in their respective air

navigation infrastructure, approving aircraft operations based on ils use. In doing 50, Ihey

do il ofIheir own free will, no ~ormal" legal guarantees having ever been otTered by the

provider States as regards the availability, continuity, accuracy, reliability and integrity of

the GPS and GLONASS systems.

A point of attention must be drawn here as to the faet that these are exactly the

same guarantees which the State is legally obliged to provide to international usees as

regards the RNP requirements for the services provided in its airspa~ and may he held

accountable for in case of a GNSS related accident. But how can any State possibly

~ Kotaite. supra note 363 al 201.
116 Rattray~ supra note 450 al 4.
!Ii See Study Group 1Report. supra note 69 al pua.. 3.8.8.
7!8 For detailed information on GPS and GLONASS~ sec Chapter2.
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guarantee the quality and safety of services it does not contro~ and bas no means of

enforcing safety regulations thereupon or ensuring that applicable international standards

will be complied with?

In this regar~ SARPs aIone cannot be considered sufficient to build up the

necessary confidence in the integrity of the system. Moreover, SARPs provide ooly

technical assurances for certified systems and cannot address the necessary liability

issues.789

On the other hand, the controversy pertaining to the legal significance of the

exchange of letters reveals that these instruments do not constitute formai international

agreements, nor was there ever any intention on the part of the United States or the

Russian Federation ta make them legaUy binding.790 Otherwise, proper internai

procedures for entering into executive agreements, which '4are to ail intents and purposes

binding treaties under international law"191, would have been followed, there being a

clear distinction between suell agreements and mere unilateral policy statements, not

enforceable in law.

Although it bas been continuously alleged that 4lhese agreements may be

considered morally and politically binding by the parties, and the President may be

making a type of national commitment when he enters one"m, the bluot faet is that

presidents change, and poliey directives are not etemal.

This is not ta say that they are bath military systems, and therefore of paramount

importance to national security. For example, GPS has been integrated into virtually

every facet of U.S. and allied military operations, which are increasingly reliant on ils

i89 For a compehensive review on the Iegal significanœ of the ICAOS~ sec ChapIer 3,. Sec. 1(2) al
79ft:
790 See especiaIly, ChapIer 3, Sec. 1(6) al 86ft:
791 Supra note 398.
i92 Supra note 400.
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signals for a variety of purposes, trom navigation ta modem precision-guided weapons

and munitions.793

How can the international community risk sole reHance on the good faith of the

signal-in-space provider Stat~ when knocking at its doorstep is the perpetuai danger of

having the accuracy of the signal seleetively degraded for national security reasons, or

abusive user charges imposed for alleged financial constraints, or even a complete shut­

down of the entire systems for whatever reasons? In these conditions, which country is

prepared ta approve the use ofGNSS as the sole means ofnavigation in its territory?794

Genuine concerns of States border on the imminence of important financial and

budgetary decisions regarding the implementation ofthe CNSIATM systems, in which an

eventual and progressive withdrawal of current air navigation systems is envisaged.

However, in the absence of any other legal or institutional guarantees, redundancy in air

navigation facilities, namely an automatic switch to a back·up system on stand-by in case

of maifunetioning, might rest as the ooly praetical remedy. Now, a question bas to be

raised as ta the cost-etrectiveness, if any, of implementing and maintaining two parallel

air navigation systems. Panicularly, what is the financial viability of such an investment,

considering that most States are already experiencing serious difficulties in implementing

the currently required terrestrial-based facilities and services?

Yet, the widespread use of GPS for navigationai purposes world-wide is an

undisputed reality, Dot ta say an undeterred monopoly, and market dominance is the word

of the day in the United States govemment. In this context, ils early implementation is

being pushed forward, and airlines do expect to see retums for the investments in

airbome equipment they have already made. A reminder to the inattentive: no liabilities

will arise to any State under the Convention for the unauthorized use ofGPS signais in its

sovereign airspace.

79J Sec supra note 164 andaecompmying te.ll.
794 For a comprehensive review on the posstble use of GNSS as the sole means of navigation and reIated
conœrns. see Chapter~ Sec. mal 54ft:
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ln this context, the lack of any legal instrument addressing the liability of the

signaI-in-space provider bas been declared by many States to he an insurmountable

obstacle to the implementation of the systems. In the absence of an appropriate recourse

action mechanism, Article 28 States and other potential defendants are extremely

concemed about resulting in having to compensate for damages which other parties May

he partIy or totally responsible for. Particularly uneasy about the application of the

doctrine of sovereign immunity, they fear it might render court action against the United

States and the Russian Federation, or any other State or entity providing GNSS signaIs,

facilities and services, in countries other than their home States difficult or even

impossible79S, in the sense that they might "refuse" to appear before the court seized of

the case in a foreign jurisdietion.

ln brie( with the introduction of the GNSS, the legal complexities which May

arise in the event of an accident are profoundly exacerbated by the multiplicity of actors

involve(f. Even though a variety of compensation channels exists and MaY be considered

reasonably adequate, the lack of unifonnity in the numerous applicable individual legal

regimes may result in serious conflicts of (aw and jurisdietion. Several layers of

interconnected liabilities can be expected to further complicate and extend legal

proceedings, and vietims might need to engage in numerous parallel and consecutive

legal actions with no guarantees as to the recovery ofthe full value ofthe damage.796

In view ofaIl the above-mentioned, and taking iota consideration that the process

for the adoption and entry ioto force ofan amendment to the Chicago Convention, which

could clarify the matter of the extent of responsibility, May extend endlessly into time~

the international community is [eft with ooly three viable alternatives, with (egal and

institutional implications~ as foUows:

:95 See SlUtfy Group ilRepol1~supra note 563 al para 2.1.3. Fora stud.y on the liabiIity ofthe United States
pemmentunder the Federal Tort CJaims Act, sec ChapIer 3~ sec. nal 133.
•96 See especiaIly Schubert &: van Dam. supra noie 55l 3116-19.
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1. Additional Legal Arrangements

[n assuming that a signal-in-space provider tinally accepts to formalize its

relationship with user States, legal arrangements might be entered into whereby the

adequate delegation ofduties shall be made. From a private international law perspective,

non-performance would constitute a breach of contraet giving rise to liability. Thus,

while providing the necessary guarantees as regards the availability, continuity, accuracy,

reliability and integrity of the systems, it would malee it possible to clearly identify the

extent of responsibility for both foreign provider and Article 28 States, and therefore

allow for the proper allocation of liabilities in case ofdamage.

Whereas the approach would allow for speedy implementation ofthe systems, the

primary commercial aspect of GNSS services would make individual parties free to

negotiate whatever terms and conditions they saw fit, thus contrihuting to the complete

lack of uniformity, especially by reason of the great number of contraets which would

need ta be concluded world-wide. [n this resp~ a model contraet adopted by the

relevant [CAO bodies might be usefuL Still, it could not serve as a substitute for the

whole legal framewor~ since it would not address the long-term GNSS in its entirety.797

Hence, notwithstanding the odds, at present, against the successful outcome of the

above alternative, consideration should continue to he given to the establishment of an

appropriate global legal ftamework to govem the operation and availability of future

GNSS, which should especially allow for full participation of ail interested parties in the

operation and control of the systems. 5uch a legal framework, however, should not he

limited ta GNSS only, but aIso be extended ta other aspects ofthe CNS/ATM systems.798

Addressing liability through a chain of contracts799 between GNSS actors at a

regional level might be particularly useful as an interim solution. Here again,

transparency would help identify the extent of responsibility for the different aetors at

~fJ7 See supra note 363 andaccompmying text.
,98 See WWl1klP Report~ supra note 43 al S.1.10.
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each stage of the chain, in accordance with individual performance criteria established

therein. In case of an accident, channelling of liability would eventually trace it to the

party whose actions or omissions had been the cause of the damage. The tlexibility of

these contraetual arrangements would not ooly fit in with the evolution oftechnology, but

aIso contribute to the development of the global long-term legal framework through the

comparison of regional solutions.

Yet, recalling the additional legal complexities and procedural problems which

May arise in the event of a GNSS related accident, an international convention800 under

the aegis of [CAO ta regulate the matter in a simple, clear and straightforward manner

detinitely remains the best possibility envisaged for the long-term. Taking into

consideration the recommendations of the LTEP, and incorporating or funher developing

the fundamental principles contained in the Charter and the Couneil Statement, sueh an

instrument would allow for the direct allocation of Iiabilities between ail actors involved,

while ensuring prompt, adequate and effective compensation.

2. A Civil System

At present, there is no indication that any sort of binding international agreement

will be concluded in the short-term concerning the responsibility for the provision of the

primary signal-in-spaee. To be precise, it is widely-known that neither the United States

nor the Russian Federation have any intention whatsoever of solely assuming the burden

of world-wide responsibility for a service they provide free of direct user charges ta the

international community.

In spite of the faet tha~ in the event of a GNSS failure related accident, 'lite

relevant rules of liability will apply and the signal providers will he held respoosible

through recourse ta the Iaws of the relevant StatenB01
, scepticism prevails. Most States

feel there is still some cause for concem and are not prepared, al their own rislc, to

"'99 For more information on the concept and the chain ofcon~ see Cbapter 3~ sec.rr (2) C al 104 and
Sec. m (4) B al 150.
800 See especially~ Chapter 3~ Sec.fi (2) B~ The User States' Petspa.'1ive, al 103.
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implement a syste~ the core element ofwhich is outside their sovereign control, solely

relying on the good faith ofthe provider ofthe signal-in-space.

In this regard, an exclusively civil, intemationally operated and controlled GNSS

with the capability of delivering a global service that would meet ail RNP requirements,

remains the best alternative envisage~ as weil as the ultimate goal in the evolutionary

institutional path for the future GNSS. Its feasibility, however, will be dictated by the

financial means and the political will of the international community, and yet be spurred

by the urgency of a praeticaJ solution.802 A regional system could certainly function as a

starting-point.

The optimum design architecture of a future civil system will have to satisfy

Many user applications apart from civil aviation. Different levels of safety and

performance will be required, and will have a direct impact on cach user's share of the

cast of developing and operating the multimodal system. Accordingly, the system must

be need-driven to be commercially attractive and financially justifiable. Whether the

international civil aviation community, as one of the most demanding users, will be

disposed to bear the financiai implications ofhaving such a system providing sole-means

navigation for ail operations is yet to be seen. For ail purposes, representing ooly a minor

share of satellite navigation users, civil aviation users should not pay for more than their

fair share ofthe costs ofGNSS provision.803

ln particular, a civil system should evolve from the existing elements, maintaining

full interoperability therewith in order to enable a planned and cost-effective transition,

which would allow for the graduai amortization of the ÎDvestment made., while ensuring

the protection of investment in the present air navigation systems, not rendering available

technology and useful equipment immediately obsolete.804

SOl Kotaite. sup,a nOIe 363 al 203.
801 See sup'a note m andaccompanying texL
SOl Sec supra note 730 and. accompanying le..û For more information on the issue of cast recovery~ see
Cbapœr IlL Sec. II, C al 159.
804 Sec sup,a note 344 and aetompanying text. For a IftCÙcal eJeatDPIe conceming Galileoy see Warinsko,
sup,a note 229 al S.
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As for the alleged difficulties in generating revenue80S from such a system whiIst

signals are aIready provided for civil use free ofcharge, it is here submitted that not far is

the day when the guarantees and security otfered by an internationally controlled civil

system will prove sufficient drive against any military and monopolistic system with no

other legal or institutional guarantees.

In this scenario, the world is following with much interest the detinition phase of

Galile0806
, the new generation European satellite system which is forecast to become

operational in 2008. Opened to ail interested panners, it is expected to play an important

raie in future GNSS.

3. A Provisional Solution

Whereas the development of an intemationally controlled civil system decisively

remains the ultimate institutional goal for future GNSS, and an international convention

is the long-term solution for the GNSS legai framework wmch will instil the necessary

confidence., practical considerations might provisionally dietate or, at [east, reasonably

persuade otherwise.

Prompt action is required 50 that the international civil aviation community can

reap early benefits from the implementation of the CNS/ATM systems. Technologically

feasihle and economically viable, the systems will bring greater safety, improved

accuracy and regularity, as weU as increased capacity, economies and efficiency. Yet,

where provider and user States appear to be at a total deadloc~ Iegal and institutional

concems have brought implementation to a standstill.

In tms regard, further work on the complex legal aspects should not delay the

implementation of the systems.807 Law typically follows technological progress.

80S For a comprehensive review on the financing strategy set for GaliIeo~ see supra note 222 and
accompanying texL
806 For adelailed raiew on Gaüleo. see Chaptera sec. II.
807 See WWI!MP Report.. supra note 43, Recommendation 513.
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Experience in ditTerent areas indicates that future developments of technoIogy and a

clearer conception of the charaeteristics of the long-term GNSS might aetually be the

ones to present praetical solutions to eventual Iegal problems7 and thus contribute to a

consensus in the development of an appropriate long-term legal framework.808

World-wide inaetivity might also reflect upon the avaiIability ofthe 1559 to 1610

MHz ban~ the core frequency for supporting present and future GNSS operatioDS7 and

might serve as a strong argument against the exclusive allocation of the spectnlm to the

AeronauticaI Radionavigation Service and the Radionavigation Satellite Service.

However~ sharing of GNSS frequency bands with other radiocommunication services is

not feasible. A matter of great urgency~ therefore, in view of the forthcoming World

Radiocommunication Conference (WRC-2000)7 is the need to ensure their absolute

protection. International co-operation is essential in this regar~ as is the political will of

States to move forward with the implementation ofthe systems.109

Finally, it May be said that7 at least at presen~ the very success of the early

implementation of the CNSIATM systems is Iargely dependent upon the degree of good

faith with which promises made by the United States and the Russian Federation are kept

so that confidence placed upon them might prevail in the relations between provider and

user States. Nevertheless7 il may constitute but a provisional solutio~ which will

definitely not preclude any future or concomitant action as regards the above-mentioned

ideal legal and institutional alternatives. In any respect, [CAO should retain its co­

ordinating raIe in the planning, development and implementation ofthe systems.

The technology is ready and waiting. Procrastination might lead to progress

stagnation and obsolescence. The challenge is to aet decisively and in time.

The timing is now.

sœ See Chapler 3, Sec.. [[ (2) Aat 48ft:
809 See on the issue ofthe GNSS fiequency aUocati~ Chapter~ Sec. IVal 58ft:
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