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containing the relevant SARPs." Where the world-wide integ
rity to be provided by the Company is not acceptable or not ac
cepted, such integrity monitoring may also be provided by re
gional elements outside of the Galileo Core System (GCS). In 
this respect the legal situation will be correspondingly compli
cated because of an additional, non-Galileo and presumably 
non-European entity being involved next to the Company. Fur
thermore, local elements might be involved in locally providing 
the necessary higher performance in terms of accuracy, avail
ability and continuity. Payment would be through the general 
user fees for navigation services of which Galileo would only 
form one element. The payment would be paid by the users to 
the value-added service providers which in turn would pay the 
Company for the Galileo-input it provided." 

Currently, safety and security-sensitive sectors such as 
aviation, and maritime transport, are involved in the usage of 
such services, whether GNSS-based or not. They would provide 
the relevant markets for these types of Galileo signals. 

The public-regulated services will aim at governmental and 
other public services such as police, fire-brigades, emergency, 
perhaps crucial infrastructures for energy, water and communi
cations. Their outstanding feature will be a high level of techni
cal security against interference, jamming, spoofing and unau
thorised usage. This will be guaranteed through technical ro
bustness and encryption. Payment for those services would 
likely occur through availability payments or other lump-sum 
arrangements, by the relevant governmental department or 
service. The SAR service falls outside of the construct of the 
Model. Essentially the signal provider, the Galileo core entities, 
will pay for signal provision, to be refunded through the partici
pating states. 

In principle, the Galileo Model could be developed for each 
of the four core services, in order to achieve a precise overview 
ofthe relevant issues. This, however, would obviously go beyond 
the scope of the current article, and it suffices here to "stack" 

Il2 See supra note 2. 
63 See Recommendations and Conclusions, supra note 10, at 122, 175. 
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the four Models which would otherwise arise onto each other so 
as to form one "generic" Galileo ModeL 

Further, these four types of core services will, generally 
speaking, be offered to non-Galileo entities, which are for the 
overwhelming part essentially interested in offering or consum
ing a service of which the relevant Galileo service forms only 
one element. From a wider perspective therefore, the area of 
Galileo-relevant services is currently envisaged to encompass 
basically three categories of services: 

• Galileo-only services (open service, commercial services, 
safety-of-life services, public-regulated services), to be pro
vided by the GCS, that is, in terms of architeeture the satel
lites in space and the necessary ground infrastructure, al
ternatively by the GCS in conjunction with regional ele
ments providing regional integrity. 

• Galileo local services for example, airport approach sys
tems, to be provided by local elements in combination with 
the GCS, plus - optionally - regional elements. 

• Galileo combined services such as mapping and database, 
or telecom services, to be provided by other systems, 
whether global, regional or local, together with any combi
nation of the GCS, regional elements and local elements. 

This last category is where C comes in: a theoretically wide 
range of value-added services incorporating Galileo timing, posi
tioning and navigation information:" Provision of value-added 
services by the Company itself currently is not foreseen. All the 
above considerations led to the Model for Galileo as represented 
by Figure 3 (Appendix 3)." 

A word of caution is due here, however. With the process of 
tendering and finally negotiating for the Galileo concession to be 
awarded by the end of 2004 just having gotten under way, this 

64 In the context of the Galileo Architecture Definition (GALA) Study performed for 
the European Commission, 100 different applications were discerned as presenting 
potentially interesting markets for Galilea services; see in particular GALA, Synthesis 
on Service Definition, Gala-ASPI·TNOll, at 39·44, (Oct. 10 2001). 

6lI Figure 3 is a slightly adapted reproduction of Figure 2 of Recommendations and 
Conclusions. See Recommendations and Conclusions, supra note 10, at 79. 
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Model is reflecting the current presumptions on what the Gali
leo structure will look like by 2008, the year of envisaged full 
operational capability of the Galileo system. In the end, that 
structure may turn out to look different in some areas. These 
could include the precise outline of the relevant services, the 
role the Company is going to play in that respect, as well as the 
respective roles, rights and obligations of the Company and the 
Authority between them. At the same time, this largely con
cerns the internal division of tasks, competencies, responsibili
ties and liabilities within the GCS. It would not fundamentally 
change the equation as far as the legal role of the GCS relative 
to other actors is concerned. 

VI. GALILEO AND LIABILITY 

Similarly to the generic GNSS Model as applied to GPS, the 
liability issues can be charted upon the specific case of Gdlileo 
(Figure 4, Appendix 4). Again, the arrows in Figure 3 (Appen
dix 3) that represent the respective general legal relationships 
following from the provision of certain signals or services are 
now translated effectively into liability-relationships; the direc
tion of the arrows pointing to which entity liability might be 
owed by the entity at the sending end of the arrow. 

The regional elements as well as locm elements have been 
left out. As to the regional elements, special contracts namely, 
in the form of international agreements of a specific nature 
might be entertained, in which case liability iSsues might be 
included in the contracts. If no such contracts would be envis
aged, as the GCS would tend to view the role of such regional 
elements as autonomous, almost as the GPS authorities look 
upon EGNOS and MSAS, the liability which might apply here 
would be of a non-contractual nature. 

A similar situation wouldpertainto local elements enhanc: 
ing the Galileo signals and services without providing value
added services. Unlike the regional elements, local elements 
might have to be contracted by the Company if the Company 
sees a need for their involvement. In a sense, the liability issues 
here might work the other way around: when paying for local 
enhancement to better sell its services, the Company might look 
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for protection against liability for damage as a result of the local 
element-input, rather than being required to offer protection to 
such local elements in terms of liability. This might also be de
termined to a considerable extent by contractual negotiations on 
many levels and among many entities. 

Galileo SAR services were not included in Figure 3 (Appen
dix 3) and are not in Figure 4 (Appendix 4). Thus, the chart in 
Figure 4 (Appendix 4) emerges." 

Figure 4 (Appendix 4) represents a generic liability chart 
for Galileo. Just as the U.S. authorities would likely deny any 
liability other than of a non-contractual nature for the GPS 
SPS, Galileo would not accept any contractual liability for the 
open service A, since A is not contracted for. Similarly to GPS, 
Galileo would also refuse to accept such contractual liability in 
jurisdictions other than those of the European states constitut
ingthe Authority," even if the Company may not be able to in
voke sovereign immunity in those cases, so that it ultimately 
depends upon non-Galileo jurisdictions whether liability, alter
natively a refusal thereof, might nevertheless be acknowledged. 

Regarding Figure 4 (Appendix 4), it is important to realise 
that the major liability issues regarding Galileo arise outside 
the core categories of actors involved in the contractual relation
ships and therefore are outside the Galileo legal framework. In 
the context of activities covered by the contractual relationships 
under A, B and even C, the possibilities for causing damage di
rectly, in and of itself, by such activities are likely to result in 
damage of a rather limited nature. It is under D, that the dam- . 
ages start to be major, leading to key contractual liability is
sues. 

66 Figure 4 is a slightly adapted reproduction of Figure 17 of Recommendations and 
Conclusions. See Recommendations and Conclusions, supra note 10, at 105. 

61 It should be noted that recently, the People's Republic of China and the European 
Commission, acting on behalf of the Galileo Joint Undertaking and hence indirectly also 
on behalf ofESA, have come to a mutual understanding that the former would invest an 
amount in the range of 200 million € in Galilea. The details of this understanding, for 
example as to what the investment will exactly comprise and to what extent the People's 
Republic of China would become ''integrated'' in the institutional structure still have to 
be negotiated, but may for example result in a sort of associated membership of the 
GSA. 
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The classical example would be that of an aircraft causing 
damage to its passengers in the course of the flight for which 
those passengers contracted, whether ultimately caused by 
wrong or absent GNSS-derived input, whether A, B or C, or by 
more traditional human or technical failures. These damages 
form the subject-matter of a well-elaborated regime of air law." 

In case of system signals used in other transport sectors, 
relevant sector-specific regimes would apply in similar fashion. 
Thus, for maritime transport, available treaties include the 
Athens Convention of 1974"; for rail transport, the Convention 
concerning the International Transport by Rail,70 together with the 
Convention concerning the Carriage of Passengers and Luggage by 
Rail,71 and the Convention concerning the Carriage of Goods by 
Rail" and its 1990 Protocol" on cargo; and for road transport, the 
Convention on the Contract for the International Carriage of Pas
sengers and Luggage by Road" on passenger liability. 75 

Major or catastrophic damage could also arise under certain 
categories of the non-contractual liabilities E, along the lines of 
the above, especially E-4, mirroring D. It is unlikely that the 

~8 See Warsaw Convention, supra note 5, and supra note 48. 
G~ Athens Convention Relating to the Carriage of Passengers and Their Luggage by 

Sea, Dec. 13, 1974, U.KT.S. 1987 No. 40, 14 I.L.M. 945, INTERNATIONAL TRANSPORT 
TREATIES, 1-229 (Supp. 1-10 1986) (entered into force Apr. 28; 1987). 

7(} Convention concerning the International Transport by Rail, May 9, 1980, 
INTERNATIONAL TRANSPORT TREATIES, V-183 (Supp. 1-10 1986), entered into force May 
1,1985 [hereinafter COTIF Convention]. 

71 Convention concerning the Carriage of Passengers and Luggage by Rail, Feb. 7, 
1970, INTERNATIONAL TRANSPORT TREATIES, V-133 (Supp. 1-10 1986) (entered into force 
Jan. 1, 1975, effectively incorporated and superseded by the COTIF Convention of May 
1, 1985, supra note 70). 

7:2 Convention concerning the Carriage of Goods by Rail, Feb. 7, 1970, 
INTERNATIONAL TRANSPORT TREATIES, V-58 (Supp. 1-10 1986) (entered into force Jan. 1, 
1975, effectively incorporated and superseded by the COTIF Convention of May 1, 1985, 
supra note 70). 

73 Protocol of 1990 to Amend the International Convention concerning 'the InternaM 
tional Transport by Rail (COTIF) of 9 May 1980, Dec. 20, 1990, INTERNATIONAL 
TRANSPORT TREATIES, V-300 (Supp. 15 1991) (entry into force Nov. 1, 1996). 

74 Convention on the Contract for the International Carriage of Passengers and 
Luggage by Road (CVR), Mar. 1, 1973, INTERNATIONAL TRANSPORT TREATIES, IV-43 
(Supp. 1-10 1986) (entered into force Apr. 12, 1994). 

1~ ,See Frans G. von der Dunk, The European Equation: GNSS = Multimodality + 
Liability, in AlE ANI) SPACE LAw IN THE 21" CENTURY 240-245 (Marietta Benko & Walter 
Kroll eds., 2001) [hereinafter The European Equation]. 
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provision of open service A, commercial services/safety-of-life 
services/public-regulated services B, or value-added services C, 
or even of final services to consumers D, in itself causes any sig
nificant harm to third-party victims. More likely, major damage 
would be the result of end-users using those signals or services 
and in doing so causing non-contractual damage leading to non
contractual liability. 

The example here is an aircraft crash causing damage to 
third party victims on the ground. Here also air law provides 
the applicable rules: to the extent applicable, the 1952 Rome 
Convention, and where not, national tort namely, third-party 
liability regimes.76 In case of system signals used in other trans
port sectors, there are as of yet no international regimes dealing 
with third-party liability.77 So, in conclusion, mutatis mutandis 
national regimes likely of a general nature would apply. 

In terms of product liabilities subsumed under F, liability 
may be different in each instance of F represented. It will de
pend upon the product at issue, the potential uses to which the 
actors in Figure 4 (Appendix 4) put those products, and the par
ticular risks they entail of being harmed themselves by doing so. 
They may only incidentally serve to deal with system-induced 
damage. In any case, the conclusion should be that such liabili
ties are, so far, not dealt with by GNSS-specific product liability 
law, but rather, if at all, by general product liability law nor
mally of a national character. Only in the context of EC law has 
distinct product liability law been developed at an international 
level." 

What remains then are possibilities under general national 
tort law to assert claims directly against the Galileo entities, in 
spite of the fact that this means circumventing existing and ap
plicable liability regimes. In other words, a passenger (con-

76 See Rome Convention, supra note 49. 
17 See Tm European Equation, supra note 75, at 240-245. 
78 Council Directive of 25 July 1985 on the approximation of the laws, regulations 

and administrative provisions of the Member States concerning liability for defective 
products, 85/3741EEC, 1985 O.J. (L 210129); and Directive of the European Parliament 
and of the Council amending Council Directive 8513741EEC on the approximation of 
laws, regulations and administrative provisions of the member states concerning liabil
ity for defective products, 1999/341EC, 1999 O.J. (L 141120). 



156 JOURNAL OF SPACE LAW [VOL. 30 

sumer) damaged by an aircraft accident may not wish to sue the 
airline (end-user) under contractual liability through D. But 
when convinced that the ultimate cause of the accident is a 
wrongful or absent Galileo signal or service, the passenger will 
directly address the Company through tort/third-party liability 
law. 

This would refer especially to E-1 and E-2, where the dis
tinction between them would justify different arguments being 
applied to them. Regarding the open access signals used for the 
open service under E-1, there is no contract. Regarding the 
closed access signals used for the commercial services, safety-of
life services and public-regulated services under E-2, there is a 
contract between key players. It is for existing national rules 
and practices on tort law and third-party liability to be the basis 
for whether and to what extent claims under E-1 and E-2 would 
then have to be rejected by courts. 

The Company could therefore only deal with liability issues 
in the context of service guarantees. This depends upon the ex
tent to which offering liability reimbursement in case the Gali
leo service could be blamed for damage would be a feasible and 
interesting proposition. The Authority, the Concession Agree
ment, and possibly a Galileo Convention would be important in 
defining the respective roles of the Authority and member states 
in such arrangements. An international compensation fund 
similar to the ones used in cases of oil pollution" and by the nu
clear power industry80 is an option worth considering.81 Such 

79 International Convention on Civil Liability for Oil Pollution Damage, Nov. 29, 
1969, 973 U.N.T.S. 3; and the International Convention on the Establishment of an 
International Fund for Compensation for Oil Pollution Damage, Dec. 18, 1971, 1110 
V.N.T.S. 57; both amended by the International Maritime Organization Protocol of 1992 
to amend the International Convention on the Establishment of an International Fund 
for Compensation for Oil Pollution Damage of 18 December 1971, Nov. 27, 1992, 
U.KT.B.1996 No. 87; Cm 2657; ATS 1996 No.3 (entered into force 30 May 1996). 

so Convention on Third party Liability in the Field of Nuclear Energy, Paris, July 
29. 1960, 956 U.N.T.S. 251 (entered into force Apr. 1, 1968); and the Convention Supple
mentary to the Paris Convention of 29 July 1960 on Third Party Liability in the Field of 
Nuclear Energy, Jan. 31, 1963, 2 I.L.M. 685 (1963); both as amended by the Convention 
on Supplementary Compensation for Nuclear Damage, Sept. 12, 1997, 36 I.L.M. 1473 
(1997) (not yet entered into force). 

al See e.g., Sean. D. Murphy, Prospective Liability Regimes for-the Transboundary 
Movement of Hazardous Wastes, 88 AM. J. lNT'L L. 24 , 56 (1994). 
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arrangements are a matter for negotiation between the Galileo 
Joint Undertaking (GJU), established by the European Com
mission and ESA inter alia to develop the concession for the fu
ture Company," and the prospective concessionaire in the bid
ding process, as well as a matter of commercial policy for the 
concessionaire once the bidding process is over. 

As between the various Galileo services subsumed under B 
in the generic Model, the major distinction between commercial 
services, safety-of-life services and public-regulated services lies 
in the measure of involvement of governmental authorities. This 
translates into issues of sovereign immunity possibly being in
voked when it comes to liability for the safety-of-life services 
and the public-regulated services. 

SAR services are a different issue. The role of Galileo, the 
GCS and the Company will be confined to contributing to an 
existing system, which means basically accepting the legal 
framework already been developed throughout the life of the 
COSPAS-SARSAT system. Even the role of local elements is 
fundamentally circumscribed by that framework, including any 
issues of liability. Thus, charting liability onto the Galileo Model 
and the inclusion oflocal elements shows the limits of what con
tracts can arrange in terms of contractual versus non
contractual liability as well as the special role of product liabil
ity, which largely depends upon the actual role ofthe Company 
and local elements in terms of producing or selling products. 

VII. LIABILITY AND INTEROPERABILITY OF GPS AND GALILEO 

The final issue to be discussed concerns that of "interopera
bility", that is, the fact that GPS and Galileo to a considerable 
extent will provide for signals and services which can be used by 
the same user. "Interoperability" in this context does not mean 
the operational, economic, institutional or legal integration of 
the satellite systems. Although previously considered a possible 
option, the scenario of GPS and Galileo, and possibly 
GLONASS, evolving into one second generation system with 

82 See Council Regulation 876/2002lEC, supra note 9. 
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shared responsibilities, liabilities and competencies, has been 
abandoned.83 

Therefore, for "interoperability" to have meaningful content 
in the present context, it shall not presume that either A or B 
will be jointly provided. What "interoperability" then refers to, 
for the purposes of this paper, is the receiver level, that is, in 
first instance with the value-added service providers and end
users. Value-added service providers may receive both the A 
from GPS and A or B from Galileo subject to the various appli
cable conditions and integrate them into the service C delivered 
to the end-users. Similarly, these end-users may wish to benefit 
from both at the same time for their own usage, whether these 
end-users are providing services to consumers or not. 

This is illustrated by Figure 5 (Appendix 5), reflecting at 
the same time the provision of signals and services, and the li
ability relationships attached to them.84 For reasons of clarity, 
as well as the indirect relevance of product liability for interop
erability, some of the F-arrows have been shortened. They 
should be read as extending as far as they did in Figures 2 (Ap
pendix 2) and 4 (Appendix 4). Here, GPS and EGNOS have been 
specifically mentioned next to Galileo as examples of basic sig
nal providers and augmentation providers. 

As a consequence of this paper's definition of "interoperabil
ity", the generic liability charts depicted for GPS (Figure 2, Ap
pendix 2) and Galileo (Figure 4, Appendix 4) will continue to 
apply in the case of GPS-Galileo interoperability (Figure 5, Ap
pendix 5). GPS will continue to provide A, just as Galileo will 
provide A and B, the difference being that they are now being 
received by the same receiver simultaneously. This is likely to 
be transparent to the value-added service provider or end-user. 
It is unlikely that either would be interested in such visibility 
either, until liability (and hence, for Galileo, service guarantees) 
would become an issue. 

The extent to which the U.S. authorities would accept li
ability for GPS-related accidents remains as described above. 
This liability is a U.S. domestic matter: claims have to be enter-

a3 See, e.g., Schubert, supra note 8, at 248-50. 
S4 See Recommendations and Conclusions, supra note 10, at 108. 
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tained in U.S. courts in accordance with U.S. law. The possibil
ity to sue the U.S. government successfully meets with some 
severe statutory and practical limitations. Therefore, arguably 
the U.S. authorities perhaps may not be expected to put a lot of 
effort into distinguishing GPS input from Galileo input unless 
they would perceive a substantial risk of being held liable for 
cases of damage where the respective inputs from GPS and 
Galileo would not be clearly distinguishable. Of course, GPS 
being a national U.S. asset, in the absence of any contract, U.S. 
authorities are fully entitled to ensure that only national re
gimes and procedures can be used for claiming liability for dam
age ultimately caused by GPS, and resist any call for wider li
ability-acceptance such as, for example, by means of a GNSS 
Convention. It is then, equally obvious, for any potential user to 
determine his own risks in doing so, and if such risks are con
sideredunwarranted, to desist from using GPS. 

Similarly, the authorities under which the Company resorts 
to may limit its (non-contractual) liability to that imposed by 
the relevant national regimes, which will be the case for the 
open service. By contrast, for the contractual services, it is cur
rently assumed that under the concession the Company should 
accept a certain additional liability through the contract, but 
not confined to contractual liability-proper. Apart from such 
contractualliabiIity, the contracts with value-added service pro
viders should, under current assumptions, allow for derogation 
of non-contractual liability. For those reasons, the Company 
should ensure that its input to a dual receiver is recognisable, in 
order not to risk paying compensation when GPS would be re
sponsible for damage. 

There is an additional issue of non-contractual tort liability 
at stake here. Circumventing any contract, whether concerning 
GPS or Galileo, third-party claimants may wish to ignore the 
contractual chain, which would cause them to sue only the 

. value-added service providers or end-users that directly caused 
the damage and instead assert a claim directly against the sig
nal provider(s). Leaving aside the question of the possibilities in 
any legal system to have such a claim accepted, such a case 
would require Galileo to prove that in the "interoperation" of 
GPS and Galileo signals and services it is the GPS input that 
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was responsible, if the Company/GCS is to avoid paying unjust 
compensation. This would amount to a serious defence in court, 
and the issue of evidentiary value of technical means of moni
toring. 

Whilst the A and B of GPS and Galileo may "interoperate" 
at the receiver level, by the time it comes to C, the respective 
inputs of GPS and Galileo are indistinguishable. Nor need they 
be distinguishable from a legal, including a liability, perspec
tive. C, being a matter of contract, is for the contracting parties 
to decide whether they want to deal with such interoperation, or 
not. This is the more likely case because the end-user is more 
interested in being provided with a cert.ain service rather than 
in knowing the technical requirements of the service. The Com
pany might be interested in ensuring that also on iiability the 
benefits of using Galileo will partly accrue to both contracting 
parties, by ensuring in its contracts with any of those that any 
liability within C may be derogated to the Galileo Core System 
to the extent Galileo is ultimately to blame for the damage at 
issue. 

Going still further down the chain of relevant relationships 
and ensuing liabilities as illustrated by Figures 2, 4 and 5, Ap
pendices 2, 4 and 5) as a consequence of the foregoing, neither in 
D, nor in E, nor in F does any "interoperation" of GPS and Gali
leo at the receiver level have any impact on liability as different 
from liabilities which would anyway exist. D concerns a contrac
tualliability, which would at best lead Galileo to undertake the 
same derogation offer to be provided regarding C, as described 
above. E concerns non-contractual liability; but where it con
cerns E-3, E-4 and E-5, mutatis mutandis the same applies: ap
plicable derogation could be offered through the contractual 
chain. 

On the other hand E-1 and E-2 apply to a pre
interoperation phase, where consequently the issue of interop
erability-liability is not posed. At the same time, both E-1 ar
rows are similar in referring to open access signals in the con
text of which contracts are totally absent. Whereas both E-2 ar
rows refer to controlled access signals where contracts, namely 
under various versions of B, would crucially be at issue. This 
distinction may have a bearing on whether liability claims along 
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these lines would be easily accepted in the presence of other 
possibilities or absence thereofto sue under A or B. 

Finally, F concerns product liability, and to the extent nei
ther GPS nor Galileo have a role in manufacturing the involved 
products, this kind of liability will not be a relevant issue. In 
case manufacturers would be directly contracted by the Galileo 
Core System to manufacture hardware, the situation again be
comes similar to the previous ones: product liability resting on 
the manufacturer not going away merely because of such a con
tract, the contract may be used by the Galileo Core System for 
offering derogation. 

VIII. CONCLUSION 

As the analysis and Model have shown, under current law 
the situation with respect to liability for global navigation satel
lite systems operations is still fairly simple at the abstract level, 
that is, which liability regimes might or do apply. However, 
statements of certainty might have to wait until a proper case 
which represents a first instance where various national re
gimes, basically of all states on whose territory or by whose citi
zens global navigation satellite systems services are made use 
of. It may be expected however that for GPS, no contractual li
ability would be accepted, whereas in the absence of interna
tional treaties stipulating otherwise non-contractual liability 
claims would only be possible under U.S. tort law, where the 
few statutes mentioned would severely limit the possibilities for 
successful claims in this respect. 

Even with GPS, however, that is not the full story, as from 
a civil perspective at least the applications downstream are 
more important. This is where the area of sector-specific liabil
ity regimes become relevant such as, the largely international 
one of contractual liability and the partly international one of 
third-party liability in air law. Whilst for GPS authorities such 
liabilities may be less relevant, for the measure of interest in 
the downstream applications sectors such liabilities to a consid
erable extent determine the interest, feasibility and ultimately, 
perhaps, the commercial viability of using GPS. 
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That is where Galileo will come in, representing a quantum 
leap in operational as well as legal complexity precisely. Be
cause for Galileo, contrary to GPS and as evidenced also by the 
private operator in the centre of the Galileo institutional struc
ture, a major justification for its future existence lies in attract
ing and serving downstream applications: aviation and other 
transport sectors as well as telecommunications, leisure activi
ties, urban planning, banking and suchlike. 

Dealing with liability in a customer-oriented fashion is part 
of that approach. In principle, the Model applicable to the liabil
ity issues works no differently for Galileo than it does for GPS. 
Thus, for the open service, principally similar to GPS's SPS, no 
liability would be accepted other than general tort or third-party 
liability under applicable national regimes. For the other ser
vices, commercial services, safety-of-life services and public
regulated services, Galileo could have chosen the· same ap
proach, but it likely will not. In order to entice downstream 
value-added service providers, end-users and ultimately also 
consumers properly speaking into using Galileo. It may be ex
pected Galileo will offer under relevant contracts and through 
service guarantees certain contractual liabilities to reimburse 
downstream contractual partners under applicable contractual 
or non-contractual liability regimes if they would be forced to 
pay for claims to their contractual partners, third-party victims. 
The damage leading to such compensatory payments has to be 
proven to have been ultimately caused by erroneous or absent 
Galileo signals. 

What this means in terms of substantive liability obliga
tions and consequences downstream, however, is a totally dif
ferent matter, which is beyond the scope of this paper. Such ob
ligations and consequences would depend on whether and how 
any of the plethora of relevant liability regimes would apply. 
This paper addresses a theoretical and general perspective of 
liability regimes relevant for any sector involved in any national 
jurisdiction where global navigation satellite system applica
tions would be feasible, plus a few international and European 
Community law-regimes. 
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Figure 1. The Legal/Functional Model of GNSS (GPS) signal 
and service provision. 

Legend: = provision of basic signals 

= provision of augmented signals 

= provision of value·added services 

Appendix 1 
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.Legend: 
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Figure 2. The GNSS (GPS) Legal/Functional Model and 
liability. 

Providers value
added services 

---. = contractual liability (3 different versions) 

f----. = non~contractualliability (1 + 5 different versions) 

-------. = product liability (6 different versions) 

Appendix 2 
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Figure 3. The LegallFunctional Model of Galileo signal and 
service provision (generic and envisaged). 

Legend: 

Regional 
Elements 
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B 
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= provision of OS 

= provision of CS, SOL, PRS 

= provision of value~added services 

Local 
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Consumers 

= (in some sectors) provision of value·added services to consumers 
different from end-users 

Appendix 3 
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Figure 4. The Galileo LegallFunctional Model and liability. 

Legend: 
--~ = (possibly) contractual liability (3 different versions) 

~---~ = non-contractual liability (1 + 5 different versions) 

Appendix 4 
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Figure 5. Interoperability of GPS and Galileo, and liability. 
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__ • = contractual liability (3 different versions) 

-------j~ = non-contractual liability (1 + 5 different versions) 
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COMMENTARY 

NO SPACE COLONIES: CREATING A SPACE 
CIVILIZATION AND THE NEED FOR A 

DEFINING CONSTITUTION 

George S. Robinson' 

Principal issues not addressed by the Congress, the Na
tional Aeronautics and Space Administration (NASA), as well as 
by other U.S. departments and independent agencies in the Ex
ecutive Branch, and by most if not all relevant public and pri
vate international organizations, in their many studies of future 
directions of the U.S. and international space programs, are: (1) 
that infinite growth on a finite planet is not an option, and (2) 
human curiosity is not necessarily synonymous with species 
survival as a driving factor in human and humankind space mi
gration. Not addressed, also, is whether we must confront the 
realities and demands of the New Millennium that might force 
human and/or humankind migration to the broader ecotone of 
near space, including the Moon and perhaps Mars, with greater 
urgency, alacrity, and deliberateness in the context of species 
survival. In a broader, but no less compelling, context needing 
emphasis is the ageless and most noble quest of Homo sapiens 
sapiens to determine the self-explanatory extraterrestrial im
perative of humankind, i.e., where we came from, where we are 
going, and what the likelihood might be that our descendents 
will survive long enough to know they have arrived there and why.' 

. Dr. Robinson, retired from the Smithsonian InStitution, is currently in private 
law practice, and serves on several boards of trustees and advisory committees, includ
ing NASA's Planetary Protection Advisory Committee. He received an AB from Bow
doin College ('60), an LL.B from the University of Virginia ('63), an LL.M. from the 
McGill University Institute of Air and Space Law ('67). and the first Doctor of Civil 
Laws degree from McGill University's Graduate Law Faculty, Institute of Air and 
Space Law ('71). , 

Although clearly using the term "colonize" as an undefined generalization, re
nowned aerospace engineer and visionary Krafft A. Ehricke addressed why humans 

169 
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Mark R. Whittington, a space policy analyst in Houston, 
Texas offered a much-needed restatement ofthe obvious by call
ing for the United States and its allies to recommit to human 
occupation and settlement of near and deep space. He empha
sized the view that ''more important than any economic and sci
entific benefit, space settlements would ensure the long-term 
survival of the human species." He continued a bit gloomily that 
"should human folly or nature cause the death of the human 
race on the Earth, space settlements can ensure that humanity 
survives beyond the Earth.'" We mostly are well aware that life 
on Earth has experienced six major species extinctions, with the 
seventh being the current one orchestrated by our own hands.' 

It is an extraordinarily unique point at which we find our
selves in the natural and cultural history of the hominid evolu
tionary bush, where we, ourselves, are consciously beginning to 
change, through the application of our biotechnological accom
plishments the very nature or essence of being human. And 
what will be the role of these capabilities in formulating the 
kinds of "envoys of mankind",'or perhaps even of humankind, or 
"spacekind" to which our various space treaties refer. We are in 
the midst, also, of another birthing process for our species, or 
specieskind, based on two elemental principles of evolutionary 
biology and species survival: grow or die, and seed dispersal. 

must migrate to space. See Krafft. A. Ehricke, The Extraterrestrial Imperative: Why 
Mankind Must Colonize Space, Address at a New York Fusion Energy Foundation meet
ing (Nov. 1981), cited in Adriano Autino, New Credit Tools and Tax Concepts for the 
Opening of the Space Frontier, 51'" INT'L AsTRONAUTICAL CONGo (Rio, 2000). 

2 See Mark R. Whittington, Missing the Big Picture, SPACENEWS. May 5, 2003, at 
13. 

S See generally PETER WARD, THE END OF EvOLUTION: ON MAss EXTINCTION AND 
THE PRESERVATION OF BIODIVERSITY (Bantam 1994); RICHARD E. LEAKEY & ROGER 
LEWIN, THE SIXTH EXTINCTION: PATTERNS OF LIFE AND THE FuTuRE OF HUMANKIND 
(Anchor 1996); George Moffet, The Population Question Revisited, 28 WILSON QUATERLY 
54,54·79 (1994). 

, Treaty on Principles Governing the Activities of States in the Exploration and 
Use of Outer Space, Including the Moon and Other Celestial Eodies, Jan. 27, 1967, 18 
V.S.T. 2410, 610 V.N.T.S. 205 [hereinafter Outer Space Treaty]. Article V of the Outer 
Space Treaty provides in part that "States Parties to the Treaty shall regard astronauts 
as envoys of mankind". For an interesting assessment of astronaut status, see generally 
GEORGES. ROBINSON & HAROLD M. WHITE, JR., ENVOYS OF MANKIND: A DECLARATION 
OF FIRST PRINCIPLES FOR THE GoVERNANCE OF SPACE SOCIETIES (Smithsonian lust. 
Press, 1986). 
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That, in essence, sums up our timely effort to migrate from the 
womb of Earth into space, to occupy and settle it, and to create a 
new civilization(s). Our current and ongoing achievements relat
ing to human biotechnological integration, genome mapping, 
and gene replacement/modification/sequencing intervention, 
reflect our growing and technological capacity to disperse our 
"seed" long-duration, if not permanently, into a broader ecotone 
in order to enhance survivability of Homo sapiens sapiens, or its 
humankind variations and descendants.' 

The Orbiter Shuttle Columbia disaster in February 2003 
brought us to the point, once again, of an imperative and criti
cally serious assessment of directions to pursue in giving solid 
and durable meaning to the next step, not only in the U.S. space 
odyssey, but that of all nations on behalf of its citizens, perhaps 
even that of the species at large. If the human population is to 
continue a crewed program, as determined by President George 
w. Bush to be the case for the moment,' at least for the United 

5 Much discussion is taking place regarding direct and indirect intervention with 
the human genome and gene sequencing as a method for altering human capability to 
accommodate the extreme environments of outer space. The alteration, both by biotech
nological integratio~ and technological merging, have emphasized the likelihood of 
changing what traditionally has been considered, both culturally and biologically. to be 
the essence of humans; thus, the emphasis in humankind, and the evolving use of Homo 
sapiens alterios, and Homo atterios spatialis, or Spacekind. For interesting discussions 
regarding the' ethics of human genetic intervention, see WALTER GLANNON, GENES AND 
FUTURE PEOPLE; PHILOSOPHICAL ISSUES IN HUMAN GENETICS, (Westview Press, 2002). 
See also Deepak R. Kaura, Drawing the Line on Genetic Intervention in Humans, CAN. 
MEn. Assoc. J., 154,927-929 (1996). In the context of the potential for human altera
tions and enhancements for specific purposes (such as protection against high radiation 
levels in space) through lateral gene transfer from other vertebrates, see Diane P. 
Genereux, & John M. Longsdon, Jr., lVluch Ado About Bacteria4o-Vertibrate Lateral 
Gene Transfer, 19 TRENDS IN GENE-TICS 191, 191-94 (2003). Finally, see also George S. 
Robinson, Editorial: Human Rights and Rebus sic Stantibus, COSMOS 2001 (2001), 
available at http://www.cosmos-club.orgljournals/2001lrobinson.html (last visited Apr. 
12, 2004), in which the editor discusses work conducted at the Max Planck Institute for 
Biochemistry in Germany where several brain cells from a snail were linked with silicon 
chips to create a living mechanical-electronic circuit, and notes that at the very least, 
the implications for human-machine intelligence and accumulative changes to taxo
nomic characterizations of Homo sapiens sapiens may well be fruitful paths of research 
for enhanced humankind migrating to space. 

S See President George W. Bush, Renewed Spirit of Discovery, The President's 
Vision for U.S. Space Exploration, White House Press Release (Jan. 14, 2004) (delineat
ing the Administration's policy that emphasized, in part, the manned portion of the U.S. 
space program by returning to the Moon and establishing a permanent base, with expec
tations that the next phase would be to send humans to Mars). 
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States, and provide all the sustaining resources and commit
ment necessary to ensure its success and a growing space mi
gration of humankind, all nations must become responsible in 
some degree in a global effort to uncover and illuminate the 
fundamental requirements for such an undertaking beyond 
transitory economics, strictly domestic and international parti
san politics, and shifting military requirements for the protec
tion of equally shifting national and international interests. 

A reasonable, rational, and real-time recognition is critical 
that the world's spacefaring cultures are in the process of struc
turing and building an entirely new and unique civilization in 
space, i.e., they are pursuing the incipient design and fabrica
tion stages that will establish a "cradle of space civilization"; not 
simply a space "colony" or society, but a civilization.' And yet, 
Earth indigenous historical values, principles, and motivating 
factors are being relied upon that largely are irrelevant to socie
ties and civilizations that exist and will exist in completely syn
thetic and alien life support environments. In short, cultural 
recidivism is being relied upon to establish the legal foundation 
and social constructs for human and humankind evolution off 
Earth. This deficiency is classically represented in the 
multilateral agreement' governing the cuturallsociallcommer
ciallmilitary aspects, as well as operational objectives and con
trol, ofthe International Space Station. 

We seem to be giving no significant and meaningful time to 
investigating and assessing in a systematic and disciplined 
fashion the underlying values of the "why" and the "how" of 
humankind space migration beyond transitory interests. We 
are focusing only on the fact that our technology has allowed us 

7 See George Robinson, Must There be Space Colonies?: A Jurisprudential Drift to 
Historicism, in PEOPLE IN SPACE: POLICY AND PERSPECTIVES FOR A NEW CENTURY (D. 
Texas Press, 1985). 

8 Agreement Among the Government of Canada, Governments of Member States of 
the European Space Agency, the Government of Japan, the Government of the Russian 
Federation, and the Government of the United States of America Concerning Coopera
tion on the Civil International Space Station, Jan. 29, 1998, available at 1998 U.S.T. 
LEXIS 212 (entered into force Mar. 27, 2001) !hereinafter IGA]. A full text of the IGA, 
as well as dependent bilateral agreements that involve NASA, can be obtained by con
tacting the NASA Office of General Counsel, Code G, 300 E Street, SW, Wasbington, DC 
20546. 
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access to near and deep space with very little thought being 
given to the reality that we are in the process of laying, albeit in 
a helter-skelter and piecemeal fashion, a complex foundation for 
new civilizations. And our technology is telescoping drastically 
the time available to us to determine how and why we migrate 
to and settle near and deep space, rather than just dragging old 
and frequently irrelevant Earth indigenous values and require
ments along with us. We seem to be repeating all the disasters 
in economic, military, and cultural imperialism that inevitably 
result, as history has shown time and again, in establishing 
"colonies" the futures of which will assume, yet again, the com
plexion of subsequent ongoing violent confrontations.' 

The human brain and its entire morphological and physio
logical support system (regardless of whether synthetically al
tered to meet unique demands of off-Earth existence) are capa
ble of adjusting to new, even unique, psychopathological de
mands and stimuli offered by a physically and socially-alien 
near and deep space existence and survival. The technological, 
genetic, pharmacological, and bio-surgical tools available to as
sist in that effort of re-adaptation to a totally different physical 
and cultural ambience are at hand. And yet, we are not explor
ing how to use them to create a new civilization ideally suited to 
a non-Earth society embracing equally as new and evolving bio
logical and cultural dictates.1O 

9 See NICHOLAS THOMAS, COLONIALISM'S CULTURE: ANTHROPOLOGY, TRAVEL AND 
GoVERNMENT (Princeton Univ. Press 1994); NICHOLAS B. DmKS, COLONIALISM AND 
CULTURE (Dniv. of Mich. Press 1994); JilRGEN OSTERHAMMEL, COLONIALISM: A 
THEORETICAL OVERVIEW (Markus Weiner 1996). 

10 For an interesting discussion outlining the biological foundations of unique values 
and laws applicable to early and current space habitat participants, see generally 
GEORGE S. ROBINSON, LIVING IN OUTER SPACE (Public Affairs Press, Wash. D.C. 1975); 
George S. Robinson, Man's Physical and Juridical Relationships in Space: A Key to 
Quantification of His Cultural Activities on Earth, J. MANIENVTL. Sys. (April 1972); 
George S. Robinson, Psychoanalytic Techniques Supporting Bio-Juridics in Space. 2 J. 
SPACE L. 95 (1974); George S. Robinson, Astronauts and a Unique Jurisprudence: A 
Treaty for Spacekind, 3 HAsTINGS !NT'!. & COMPo L. REV. 483-499 (Spring 1984); George 
S. Robinson & J. Hughes, Space Law: The Impact of Synthetic Environments, Malnutri
tion and Allergies on Civil and Criminal Behavior of Astronauts, 19 JURIMETRICS J. No. 
1 at 59 (Fall 1978). See also M. Ephimia Morphew, Psychological and Human Factors in 
Long Duration Spacefiight, 6 MCGILL J. MEn 74 (2001). 
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A recognition of this shortcoming was attempted in 1985 
when, as a part of the bicentennial celebration of the United 
States Constitution, a project was undertaken by the Smith
sonian Institution in Washington, D.C., to help determine 
which, if any, of the underlying values and principles of that 
document could, or indeed must, be applied to American citizens 
and others subject to U.S. jurisdiction who are living and work
ing in space habitats, not colonies, such as the International 
Space Station, as well as settlements planned for other extra
terrestrial bodies. More than forty experts from around the 
country, ranging from astrobiologists, engineers, scientists, 
economists, senators, thespians, diplomats, and lawyers, were 
asked to participate. Among those involved and contributing 
were: U.S. Supreme Court Justice William J. Brennan, Jr.; 
Senator/astronauts John Glenn; Harrison Schmitt; Representa
tive Don Fuqua; Walter Cronkite; astrobiologist Dr. Gerald Sof
fen; and actor Richard Dreyfuss. 

In furtherance of the undertaking, two three-day meetings 
were held at the Smithsonian's National Air and Space Mu
seum, one in December 1986 and one in November 1987. The 
conferees decided at the outset not to attempt to frame an ac
tual constitution. Rather, they would examine the values and 
principles underlying the formulation of the American Constitu
tion and draft a Declaration of First Principles for the Govern
ance of Outer Space Societies. Both the document and the proc
ess of formulating it were intended only as templates for ad
dressing and establishing principles for free and quasi
independent societies in space habitats or settlements. N ever
theless, several conferees stated a strong preference, under ap
propriate circumstances and timing, for presenting the docu
ment to the White House and to the United Nations. 

The Declaration that ultimately emerged from the delibera
tions is a three-part document. The first part is a ringing pre
amble embracing the reasons for the Declaration; the second is 
a reaffirmation of faith in fundamental human freedoms and 
the inalienable rights of individuals who live in space; and the 
third is an assertion that the governance of and by space socie
ties should reflect the "will" of the participants. The document 
is designed to evolve and adjust to equally as evolving realities, 
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not the least of which is the changing nature and defmitions of 
what constitutes "normal" human functions, what in fact is 
"human," and what are "inherent human rights." The focus of 
the conference was on the most fundamental values and princi
ples underlying any space civilization." 

President George W. Bush's recently announced policy for 
the future of the U.S. space program seems heavily oriented to
ward enhancing military interests and re-establishing broad 
leadership in space technology." Permanently staffed habitats 
on the lunar surface and that of Mars sound more like the es
tablishment of military outposts or "colonies" than the genesis of 
a new civilization of humankind or spacekind, a unique part of 
the human evolutionary odyssey. Various ongoing private and 
public conferences to study and assess whether the American 
space program in the New Millennium are not much more than 
a convening of the usual suspects, that is, bringing into one fo
rum a broad scope of the nation's elite space experts from the 
aerospace industry, NASA, the Department of Defense; Con
gress, and the executive branch to help continue in a parochial 
fashion the vision of America's role as leader in space activities. 

Time is much shorter than Earth's current civilizations 
seem prepared to recognize in order to avoid dragging old and 
frequently irrelevant values/principles and controlling legal con
structs into space simply because we know them and are com
fortable with them, despite their histories in practice of destruc
tion as well as creativity. We should be pressing with great ur
gency to catch up with our unfolding space technology in terms 
of philosophical, theological, and biocultural constructs neces
sary for establishing a civilization that reflects not only a 
framework of values we wish to inculcate at the outset, but the 

11 For a complete text of the Declaration of First Principles- for the Governance of 
Outer Space Societies See George Robinson, Be-Examination of OUT Constitutional Heri· 
tage: A Declaration of First Principles for the Governance of Outer space Societies, 3 
HIGH TECH. L.J. 79 (1989). See also George Robinson, Rethinking Outer Space in the 
20(f" Year of our Constitution, AIR & SPACE LAW. {Fail 1987). 

1.2 Pres. George W. Bush established a Commission on Moon, Mars, and Beyond, on 
Feb. 9, 2004, "to provide recommendations to the President on implementation of the 
vision outlined in the President's policy statement entitled "A Renewed Spirit of Discov· 
ery" and the President's budget submission for Fiscal Year 2005. See 
http://www.moontomars.org(lastvisitedApril12, 2004). 
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unique demands and physical exigencies, as well, of a non-Earth 
life support system. At present, though, we seem to be adopting 
a tragic' cultural laissez faire attitude that does not challenge 
our intellectual capabilities, and that does not recognize the im
perative requirement of a well-considered establishment of a 
space civilization(s) that will ensure not only that Homo sapiens 
sapiens and its altered descendents will evolve biologically, bio
technologically, and culturally in sensible fashions but that they 
will evolve at all. 

It is necessary in large part to return to basics and start 
developing core values for and by this new space civilization; 
values that are responsive not only to the needs and dictates of 
space habitation, but as well to this new phase of human bio
technological evolution. We need to address carefully the phi
losophical and theological constructs that might serve as the 
foundation to guide this phase of evolution. Toward accomplish
ing the first step, i.e., identifying ecumenically shared or ac
commodated core values and principles around which a space 
civilization constitution ultimately might be drafted, the pro
posed resolution set forth below is offered as a working tem
plate. 

PROPOSAL 

SPACE MIGRATION: AN ECUMENICAL MEETING OF 
MINDS 

WHEREAS, the U.S. Government's response to the loss of the 
Columbia orbiter and its crew has been assessed principally, if 
not exclusively, from safety, engineering, and economic per
spectives, as well as military interest in the human space pro
gram; and 

WHEREAS, the current policy ofthe U.S. Executive Branch is 
to create and fund human missions that would establish a 
permanent U.S. presence on Earth's moon and ultimately 
Mars; and 

WHEREAS, a number of domestic and global leaders have ex
pressed a preference for deemphasizing the human space flight 
program and putting more attention on robotic exploration and 
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settlement activities, and still others call for the return to true 
human space exploration, migration, and settlement of near 
and deep space, including a return to the moon and human 
_missions to Mars; and 

WHEREAS, approximately thirty-five years have passed since 
NASA conducted a major in-depth directional program review 
(such as the post-Apollo "Outlook for Space" stndy and conclu
sions co-sponsored by the Smithsonian Institntion in Washing
ton, D.C.) embracing both the solicited and unsolicited views 
of a broad international civilian population, as well as industry 
and government experts and leaders; and 

WHEREAS, an international conference co-sponsored primar
ily by non-governmental research and educational organiza
tions, with in-kind logistical and financial support from all in
terested governmental and non-governmental sources, should 
convene for approximately five days (at an appropriate non
governmental facility, with follow-on working panels at sites 
appropriate to the panel tasks and participant resource loca
tions) a diverse global community of minds united by a com
mon interest in identifYing and formulating the biocultural 
constructs and guiding philosophical and theological principles 
necessary to direct humankind's evolutionary odyssey into and 
settlement of near and deep space, and essential for establish
ing the unique framework of values for a space civilization that 
will ensure survival of that civilization and its component par
ticipants, 

NOW THEREFORE, it is hereby proposed that said confer
ence and follow-on working panels in furtherance of defming 
these constructs and guiding principles be convened to take 
advantage of the pivotal moment of forced reassessment of the 
U.S. and multilateral human space program as an opportunity 
to restate or redefme for and by the broadest international sec
tor possible the core beliefs, hopes, biological imperatives, and 
socio-cultnral survival ideals concerning the destiny of humans' 
and humankind on Earth and in space, and the establishment 
of a cradle of space civilization. 

177 

Toward this end, the following issues and questions should 
be among those addressed by the conference organizers and par
ticipants: 
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1. Why should/must humans and humankind depart planet 
Earth to occupy and settle near and deep space? 

a. Biological imperative 

b. Cultural imperative 

c. Philosophical constructs and theological imperatives 

2. What should be the purposes or objectives of free stand
ing and independent humankind (including biotechnologically 
integrated entities with advanced artificial intelligence compo
nents) societies in space once second generation, et seq., and/or 
permanent space habitation have been established? 

3. What ought or must be the characteristics of military 
participation in humankind space migration? 

4. Who should participate in addressing these questions? 
Among others, participants ought to include the following: 

a. Evolutionary biologists 

b. Astrobiologists 

c. Philosophers 

d. Theologians 

e. Economists 

f. Culturallphysical anthropologists and historians 

g. Space human factors experts, including space psy
chologists 

h. Astrophysicists 

i. Engineers and other representatives of prag
matic/empirical disciplines 

j. Legislators, jurisprudents, and constitutional law ex
perts 

k. Experts in artificial intelligence, telepresence and tele
portation communication, robotics, human genome 
mapping and gene sequencing intervention, biotech
nology integration, cryogenics, cyberspace issues, etc. 
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ANTICIPATED RESULT 

A published proceedings for distribution to participants, the 
United Nations, sovereign governments, members oftheological 
organizations, and institutions of higher education; a basic 
statement (manifesto) of the globally formulated fundamental 
principles and imperatives for moving humankind or the es
sence(s) of mankindlhumankind off Earth; and a constitutional 
structure to assure a legal framework for survival of a complex 
and unique culture in space, a cradle of space civilization. 
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