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I. OVERALL CONSIDERATIONS 

A. Introduction 

When a private entity seeks to place a satellite in orbit, the 
two greatest expenses in pursuing this goal are obvious and heavi-
ly considered: the cost of the satellite itself, and the cost of the 
launch. There has been a great deal of discussion and literature 
regarding the issues of satellite cost, such as the impact export 
controls have on efficient international development and coopera-
tion, and the need to find less costly launching solutions, such as 
reusable vehicles and cheaper fuel. What is not often discussed, 
however, is the third greatest expense for private entities: insur-
ance, which is the most important means for risk management 
(both for governments and the private sector, particularly given 
the assignment of liability under the international space law re-
gime). A launch insurance policy alone can cost anywhere from 7% 
to 20% of the insured value of a satellite. While large companies 
with significant financial backing can “self-insure” their satellites, 
this is not an option for smaller or emerging companies. In order 
for the private space sector to innovate and expand, insurance 
costs must be taken into consideration. An efficient capacity in-
crease in the space insurance industry would benefit not only 
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those private entities seeking insurance, but also the industry it-
self.  

In Part I, this Article explores the issues inherent in the of-
fering, procurement, and handling of traditional areas of space 
insurance (pre-launch, launch, and on-orbit), including first, sec-
ond, and third party liability, for the purpose of providing public 
policy and regulatory explanations and recommendations. The 
international space law regime is presented as a context for the 
overall analysis and discussion. This paper includes analysis of 
the impact of ITARs, State liability for private space actors, and 
liability waivers on the provisioning of insurance for space enter-
prises to aid companies in navigating the legal and regulatory en-
vironment. This discussion also includes the individual U.S. State 
Spaceflight Liability and Immunity Acts that have been imple-
mented by several of the major U.S. commercial spaceport states. 

In Part II, this Article focuses on the issues particular to in-
suring suborbital or hypersonic vehicles. This discussion includes 
an introduction to such vehicles and their unique characteristics, 
an evaluation of air law and aviation insurance as relevant to 
these types of space activities, and safety considerations that may 
be relevant under the international air law regime. Finally, Part 
III  offers concluding thoughts and recommendations for moving 
forward. 

The space insurance industry emerged as a separate field of 
insurance in 1965. Then, the first pre-launch and on-orbit insur-
ance for a commercial satellite was issued, while the first launch 
insurance was provided in 1968.1 It is amazing to think that a 
mere eight years after the first launch of any artificial satellite 
(Sputnik, launched by the government of the U.S.S.R.) insurance 
was being provided for a satellite on a commercial basis. Since 
then, there has been significant growth and evolution of the in-
dustry. Communication satellite problems, spacecraft and launch 
failures, increasing space debris, and cyclical periods of high solar 
energy all contribute to space insurance being considered a “high 
risk” field of insurance. The increase in the number of private ac-
tors in the space industry as well as the rapid development of 
space laws are indicators of growth in the commercial space sec-
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tor. As early as 2008, the insured value of the in-orbit insured sat-
ellite fleet alone was USD 17.5 billion.2 There has been an ongoing 
growth in entrepreneurial space activity. In 2009, the estimated 
total investment to the spaceflight industry was USD 1.46 billion. 
Of this investment, government contribution made up only 15%. 
In 2010, of the almost 1,000 operational satellites in orbit, only 
175 commercial satellites were insured.3 As of 2015, the space insur-
ance market covers approximately 205 satellites orbiting the Earth with a 
value of approximately $26 billion.4 

“The most successful launch insurance policy ever negotiated 
at least for a satellite service provider was 7% of the insured value 
for the satellite and launch vehicle. The typical cost of launch in-
surance today will likely range from 15% to 20% of the insured 
value.”5 This high cost of insurance and relatively low capacity of 
the market acts as a barrier to entry in the space industry for 
emerging companies. In an era when motivations for space activi-
ties are being re-evaluated, and while private companies are en-
couraged by such programs as the X Prize to participate in space 
activities, it is critically important that the insurance industry be 
ready and able to provide the necessary coverage to support the 
space industry. 

The United States Congress acted in 1988 to deal with the 
space insurance problem, by requiring cross-waivers of liability in 
space activities. “Prior to the passage of the 1988 Amendments, 
this country’s private commercial space launch industry faced vir-
tual shutdown because commercial launchers incurred huge liabil-
ity risks and were unable to procure insurance at any price.”6 
Though this approach was able to reverse the degradation of the 
space industry in the United States, it did not solve the problem of 
the limited availability and expense of insurance. While it ren-
dered the participation in space activities possible without the 
burden of insurance, it is unquestionable that the availability of 
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reasonably priced, comprehensive insurance would encourage fur-
ther growth and development. 

“Insurance for space activities has evolved over many years 
through the collaboration of aerospace clients, brokers, and the 
underwriting community worldwide. The goal of that work was to 
provide flexible forms of insurance for a volatile class of exposure, 
which was not yet quantified by loss data.”7 In general, the space 
insurance market is a particularly unbalanced market, with a few 
accidents resulting in significant financial consequences.8 Given 
its importance to the success of the commercial space industry, it 
requires special attention. 

B. Types of Insurance 

i. Liability Insurance 

Generally speaking, there are three main types of liability in-
surance – first, second, and third party. The party to contract for 
space insurance will be the one bearing the risk of loss.9 “Similar 
to most commercial air transport insurance contracts, the space 
insurance policy is usually underwritten in syndicate where each 
individual underwriter assumes a percentage of the risk.”10 First 
party insurance covers losses sustained by the insured. In the case 
of space operators, claims are generally for total or partial loss of a 
spacecraft (including constructive total loss) or for delay in de-
ployment. This insurance can cover, among other issues, physical 
damage, faulty design, ground operator mistake, inadequate test-
ing, or performance reduction, depending on the policy wording.11 
Generally, a loss will be covered if the status of the satellite fulfills 
the “loss” definition in the insurance contract and the satellite or a 
portion thereof cannot be used for its intended purpose.12 The 
sums insured can range from as little as USD 10 million to as 
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much as USD 450 million.13 Damages paid between the late 1970s 
and early 1980s on these insurance policies were over USD 850 
million, but the total premiums collected and retained were only 
USD 445 million; as a result, in the period following this spike in 
claims, the cost of insurance rose by 20-30%.14 Thankfully, since 
the 1990s, insurers have achieved a satisfactory premium-to-
damage ratio.15 

Insurance for second party liability has thus far been less 
relevant in the space arena, as it would cover passenger liability. 
As paid spaceflight participant voyages have not yet commenced, 
this is an emerging area of space insurance. It bears similarities to 
insurance for passenger liability in aviation, for example. Com-
mercial operators can require spaceflight participants to maintain 
a certain level of insurance in order to participate,16 which would 
be a wise move going forward. This issue is discussed further in 
Part III. 

Third party insurance is the insurance that covers damage to 
third parties; those individuals and companies who are not in con-
tract or relationship with the insured. No third party liability 
claims have been made in over two hundred commercial launches 
licensed in the U.S. since 1989.17 Aside from the Cosmos 954 nego-
tiation between Russia and Canada, the only third party liability 
claim made worldwide was in the amount of one million USD for 
ground contamination in Kazakhstan as a result of a failed Proton 
launch in 2007.18 Thus, this is a low probability area of insurance 
with high potential losses. 
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ii. Insurance Phases 

Space insurance policies are often referred to as “all risk” pol-
icies, though critically, they are not “all loss” policies.19 There are 
three main “phases” of space insurance policies – pre-launch, 
launch, and in-orbit (or “life”) insurance. Pre-launch insurance is 
designed to cover risks from the beginning of the program (or the 
effective date of the policy). Risks that are covered include inci-
dents during satellite construction or during the integration of its 
systems, transportation, storage, and placement on the launch 
vehicle and launch pad. It is possible to also insure a risk of 
launch delay as part of the pre-launch insurance policy. 20 Gener-
ally, this phase of insurance ends upon first ignition of the launch 
vehicle or at the point when the launch process becomes irreversi-
ble.21 

The highest premium cost and riskiest phase of insurance is 
the launch phase. This portion of the policy will be in effect from 
three to six months and includes placement of the satellite in its 
correct orbit and preparation of the satellite for its operational 
activities. The in-orbit phase commences at the end of the satellite 
operational capacity assessment. Generally, policies are negotiat-
ed on a year-to-year basis for the operational life of the satellite. 
There can be partial or total loss under in-orbit insurance, depend-
ing on whether or not the satellite can still perform a significant 
portion of its intended function. Partial losses can occur where 
some, but not all transponders are functioning.22 The percentage 
of premium rate for each phase is determined by the probability of 
failure in that phase.23 

C. The Impact of Export Controls 

Insureds are under a strict contractual obligation to provide 
technical and non-technical data in the form of underwriting in-
formation; failure to provide this information can result in the 
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denial of a claim.24 Not only are technical details required by the 
insurer in order to initially underwrite the policy, but space insur-
ance policies typically contain a material changes condition re-
quiring that the insured notify the insurer of any material chang-
es; failure to notify would result in lack of coverage in a case 
where the change led to a loss.25 

Satellites and related technologies have generally fallen un-
der the set of regulations known as the International Traffic in 
Arms Regulations (ITARs), which are administered by the U.S. 
Department of State,26 though the National Defense Authorization 
Act of 2013 has authorized the U.S. President to move satellite 
technologies from the ITAR list to the Commerce Control List 
(CCL).27 Items that are on the CCL are subject to the less restric-
tive Export Administration Regulations (EARs), which are admin-
istered by the Department of Commerce and which require a li-
cense to export. President Obama undertook an initiative to revise 
the export control regime, clarifying those items that are included 
on the list and those that could be moved to the CCL.28 Under De-
partment of Commerce rules, companies can determine them-
selves whether their activity is exempt from licensing, unlike with 
regard to ITARs.29 Revisions have been made to Category IV of the 
U.S. Munitions List (subject to ITARs), which includes launch ve-
hicles.30 

Exporting, in the context of ITARs, is defined broadly and in-
cludes not only physically sending or taking an article beyond the 
borders of the U.S., but also transferring control or ownership (in-
cluding on-orbit transfer), and notably disclosing technical data to 
foreign persons (in the U.S. or elsewhere, including oral or visual 
disclosure).31 The Directorate of Defense Trade Controls can issue 
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authorizations in the form of licenses, agreements, or exemptions 
for exports.32 Any launch of U.S. satellite technology from a non-
U.S. territory or involving non-U.S. entities or personnel, will re-
quire compliance with ITAR requirements; this includes participa-
tion in multinational launch consortia. The respective ITARs and 
EARs must be followed, and the FAA will verify appropriate li-
censing before a launch license is provided. 

There are not many insurers worldwide that maintain spe-
cialized space risk departments. Those that do are based in the 
U.S., U.K., France, Italy, Switzerland, and Germany.33 Export 
controls also apply to technical data furnished to insurers, causing 
serious difficulty obtaining quotes for insurance premiums and 
obtaining reinsurance.34 Where such a significant proportion of 
total cost of a project is dedicated to insurance premium, barriers 
to both price and policy shopping are highly undesirable. Fur-
thermore, with the shifting U.S. export control regulations, con-
sistent monitoring is necessary for efficient and effective compli-
ance.35 

D. State Liability 

Space law is a functional classification of those rules of inter-
national and municipal law governing outer space.36 With regard 
to space risks, “underwriters are at least clear that the assess-
ment of exposure for operations in outer space should be done on 
the basis of the Liability Convention.”37 Therefore, it must be not-
ed that in the regime established by the Outer Space Treaty and 
Liability Convention, Launching States38 are responsible and lia-
ble for the space activities of their nationals.39 In international 
law, “[r]esponsibility is the necessary corollary of a right. All 
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rights of an international character involve international respon-
sibility. If the obligation in question is not met, responsibility en-
tails the duty to make reparation.”40 

The Liability Convention is an elaboration of Article VII of 
the Outer Space Treaty,41 which has, in conjunction with the State 
responsibility requirements of Article VI, become part of custom-
ary international law.42 Article VII states: 

Each State Party to the Treaty that launches or procures the 
launching of an object into outer space, including the moon 
and other celestial bodies, and each State Party from whose 
territory or facility an object is launched, is internationally li-
able for damage to another State Party to the Treaty or to its 
natural or juridical persons by such object or its component 
parts on the Earth, in air or in outer space, including the 
moon and other celestial bodies. 

Liability arises under the Article VI of the Outer Space Trea-
ty in the sense that such liability is imposed as a secondary obli-
gation flowing from the attribution of space activities to the 
State.43 Importantly, Article VI states, in relevant part, that: 

States Parties to the Treaty shall bear international respon-
sibility for national activities in outer space, including the 
moon and other celestial bodies, whether such activities are 
carried on by governmental agencies or by non-governmental 
entities, and for assuring that national activities are carried 
out in conformity with the provisions set forth in the present 
Treaty. The activities of non-governmental entities in outer 
space, including the moon and other celestial bodies, shall re-
quire authorization and continuing supervision by the appro-
priate State Party to the Treaty. 

This provision subjects States to responsibility for the activi-
ties of their nationals in outer space, including the authorization 
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and supervision of such activities. With regard to the Liability 
Convention, 

An assessment of the terms of Articles 3 and 7 of the 1967 
treaty makes it clear that international law is generally rele-
vant to the liability of states for launching space objects and 
for the space activities resulting from those launches. Because 
international law is applicable to such conduct, it is important 
to identify some international principles concerning space ac-
tivity that do not derive from formal treaties.44 

States are responsible for their internationally wrongful 
acts.45 “Any violation by a State of any obligation, of whatever 
origin, gives rise to State responsibility.”46 In international law, 
the breach of treaty obligations is just such a violation. In accord-
ance with the holding in the Chorzów Factory case, there are three 
elements of liability in international law: a legal obligation owed 
by a State, an act by the State which breaches that obligation, and 
an apparent link between the wrongful act and the damage 
caused.47 A failure of authorization and continuing supervision of 
a private space activity in and of itself constitutes a cause of re-
sponsibility under international law and Article VI of the Outer 
Space Treaty.48 The applicable standard in this situation would be 
a due diligence standard.49 Once that standard is met, a State’s 
responsibility kicks in when the breach is committed, therefore it 
does not matter when the act or omission is discovered for the 
purposes of incurring responsibility.50 

The Corfu Channel case also established the ‘knew or should 
have known’ international legal standard for liability.51 This is 
both the general fault standard in customary international law, 
and presumably the standard that would be applied for fault lia-
bility under Article III of the Liability Convention, which states:  
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In the event of damage being caused elsewhere than on the 
surface of the earth to a space object of one launching State or 
to persons or property on board such a space object by a space 
object of another launching State, the latter shall be liable on-
ly if the damage is due to its fault or the fault of persons for 
whom it is responsible. 
 

For the purposes of international space law, “the term liability is 
often used specifically to denote the…obligation to make repara-
tion for any damage caused, especially in the form of monetary 
payment.”52 

Given this regime, “[s]ervice providers must therefore take 
out risk coverage and pay insurance premiums, also covering the 
State’s share of international liability; the costs incurred are then 
transferred to service users.”53 Additionally, an absolute liability 
standard will be applied to damage caused by a space object on the 
surface of the Earth or to an aircraft in flight.54 This is, in fact, 
where damage is most likely to be caused by a sub-orbital craft, 
given the limited time (if any) they will spend in proximity to oth-
er space objects. It is important to consider, however, that dam- 
age caused to the surface of a Launching State or to an aircraft 
registered therein, will be subject to the laws of that State, rather 
than the international regime. That said, if they should cause 
damage to a space object of another State (and both the identity of 
the space object and cause of the occurrence determined), liability 
would be allocated on a fault basis.55 There has been no case law 
decided on the basis of the international space law treaties.56 It is 
worth noting that the Liability Convention has been used only 
once since its inception: it was referenced by Canada in the diplo-
matic exchanges resolving the Cosmos 954 crash in the Northwest 
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Territories, which resulted in a multi-million dollar payment by 
the USSR to Canada for damages. 

Liability under this space law treaty regime is unlimited. 
Domestic laws can provide for caps or limits for the different par-
ties involved, as well as minimum insurance requirements, thus 
implying that the State is committed to assume the remainder of 
the unlimited liability beyond those limits.57 Insurance can be 
taken out for an operator’s ‘peace of mind’ or in order to comply 
with certain national legislation, and can include related organi-
zations or States as coinsured. “The insurance industry can help 
in managing private investment risks against property, financial 
and liability losses. The insurers, however, need to make use of 
particularly careful, anticipatory risk valuations, competent in-
spectors, and highly specialized know-how in pricing and claims 
handling.”58 Insurers will create a ‘risk map’ to assess the severity 
of a possible occurrence and its probability in order to set the price 
at which they are willing to accept the risk.59 Unfortunately for 
those seeking insurance for space activities, they are generally on 
the far right of such a map, leading to volatile, reactive, and high 
insurance rates.60 For example, in late 2001 Munich Re (a major 
space insurer) announced a rate increase of 50% for launch insur-
ance and 75% for on-orbit insurance.61 In a different kind of ex-
ample, the estimated total damage from the Columbia space shut-
tle tragedy is USD 3 billion,62 though NASA only received USD 
500,000 in claims for property damage.63 Third party liability in-
surance is generally relatively inexpensive to acquire, particularly 
given that governments are sometimes included as joint in-

                                                                                                                       
 57 Id. 
 58 Lovier Schöffski and Andre Georg Wegener, Risk Management and Insurance 
Solutions for Space and Satellite Projects, 24 THE GENEVA PAPERS ON RISK AND 

INSURANCE. ISSUES AND PRACTICE 203(1999), citing P.J. Blassel, Space Projects and the 
Coverage of Associated Risks 10 THE GENEVA PAPERS ON RISK AND INSURANCE. ISSUES 

AND PRACTICE 36, 51-83 (1985). 
 59 Masson-Zwaan, supra note 56 at 4. 
 60 Id. at 5. 
 61 Jeff Foust, Insurance woes may hurt space industry, SPACEFLIGHTNOW.COM 

(2001), http://spaceflightnow.com/news/n0111/07insurance/. 
 62 Manikowski, supra note 7, at 141. 
 63 Id. at 148. 



2017] INSURANCE FOR COMMERCIAL SPACE 41 

sureds.64 As you can see from the Columbia example, it is not un-
common for most damage sustained to be first party damage. 

E. U.S. Liability & Waivers 

Aerospace companies in the U.S. continue to cite commercial 
enterprises of foreign governments and use of industrial policy to 
continue to justify the favorable U.S. government-industry risk-
sharing regime in U.S. launch law,65 which includes mandatory 
cross-waivers of liability, insurance and financial responsibility 
requirements, and conditional catastrophic indemnification.66 Lia-
bility for space activities is addressed at the national level in the 
U.S. through the Commercial Space Launch Act.67 A three-tier 
liability regime requires that a licensee maintain insurance or be 
able to self-insure for the Maximum Probable Loss (MPL) up to 
USD 500 million, adjusted for inflation. MPL calculations have 
been as low as USD 3 million and as high as USD 268 million.68 
Congress can allocate funds to indemnify the licensee for the 
amount between the MPL and USD 2 billion (as adjusted for infla-
tion after January 1, 1989), and the licensee will be liable for any 
amounts in excess of the inflation-adjusted USD 2 billion.69 Addi-
tionally, cross-waivers of liability must be maintained between the 
licensee and all commercial entities that are involved in the activi-
ty, including contractors and subcontractors, as well as between 
those parties and the U.S. government for amounts in excess of 
the mandated insurance coverage.70 According to FAA calcula-

                                                                                                                       
 64 Masson-Zwaan, supra note 56, at 5. 
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tions, there is less than a one in ten million chance of a loss ex-
ceeding the required insurance and triggering U.S. government 
liability.71 

Until the Commercial Space Launch Competitiveness Act 
was signed into law in November 2015, the cross-waiver of liabil-
ity provisions specifically excluded spaceflight participants with 
regard to the commercial operator, though they required a waiver 
of liability from the spaceflight participant to the federal govern-
ment.72 Under the exclusion, spaceflight participants could poten-
tially sue operators, and operators could sue manufacturers for 
indemnification of amounts paid to such participants.73 The 2015 
change is effective through 2025, at which point spaceflight partic-
ipants will once again be excluded unless further legislative action 
is taken. 

Though individual U.S. states cannot have laws inconsistent 
with federal law, the Commercial Space Launch Act does grant 
the authority to states to implement supplemental legislation that 
adds onto or is more stringent than the provisions of the Act.74 As 
regulation of the space industry by individual states has not been 
pre-empted, state and local legislation is permitted to the extent 
that it does not conflict with federal regulation.75 Several U.S. 
states have undertaken legislative activity with the intention to 
attract space tourism. Such state law incentives include: offering 
of spaceport incentives intended to leverage existing facilities, es-
tablishment of space authorities, creation of favorable tax regimes, 
and implementation of industry-favorable liability regimes.76 Vir-
ginia pioneered Spaceflight Liability and Immunity Acts for space-
flight participants (or simply “participants” as these acts univer-
sally call them) in 2007.77 Since then, Florida, California, Texas, 
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New Mexico, and Oklahoma have followed suit.78 Though these 
acts are preempted for the ten year period between 2015 and 2025 
by the Commercial Space Launch Competitiveness Act, they are 
still on the books and will likely come into play as the space tour-
ism industry grows after 2025. The content of these acts is re-
markably similar, though there are a few notable differences of 
which to be aware. All of the acts specify that, if the procedures of 
the act are followed, a spaceflight entity will not be liable for a 
participant injury resulting from the risks of spaceflight activi-
ties.79 Liability waivers are based on the principle of volenti non fit 
injuria; there is no injury to one who consents.80 A liability waiver 
is a contract modifying the rights of parties under tort law, and is 
generally upheld in the U.S. with regard to adventure activities in 
circumstances where it has been properly drafted and consented 
to by a participant, though some states will not enforce these con-
tracts on public policy grounds.81 “[I]t is generally agreed that the 
liability waiver: (1) must not violate public policy; (2) must have 
been procured through adequate consideration; (3) must contain 
clear and unambiguous language; and (4) the signatory must have 
the capacity to contract.”82 Generally speaking, these waivers 
cannot include gross negligence or recklessness.83 Some courts 
have held such waivers against public policy where a public duty 
is involved,84 which would not be the case with regard to space 
tourism. 

These forms, however, are not always accepted or enforceable 
in other jurisdictions, and thus may not provide a useful model 
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moving forward with regard to the development of national or in-
ternational space regulation. Waivers are useful in that they “effi-
ciently shift the risk to those participants who are explicitly will-
ing to bear the risk of unforeseeable accidents, and leaves the risk 
of foreseeable accidents to those (the space flight companies) who 
are able to take measures to prevent them.”85 

II. SPECIFIC CONSIDERATIONS FOR SUBORBITAL AND 
HYPERSONIC VEHICLES 

A. What are suborbital vehicles and why are they different for 
insurance purposes? 

The development of sub-orbital and hypersonic vehicles for 
space tourism, scientific research, and ultimately point-to-point 
transportation, is in its early stages and holds the possibility of 
great advancements for mankind. It raises some unique legal and 
regulatory questions, however, given the lack of a specific regime 
and the difficulty with simply classifying these sorts of vehicles 
wholesale. Of commercially operated transportation industries, 
aviation is the most technologically similar to the operation of 
human spaceflight vehicles.86 

It is particularly difficult to insure the first five launches of a 
new launch vehicle.87 With the large number of entities making a 
foray into the hypersonic or sub-orbital arena, there are a number 
of new sub-orbital “launch” vehicles entering the market. Some of 
these vehicles, however, operate more similarly to aircraft than to 
a traditional rocket-based space launch vehicle. 

“From its very inception, mankind’s attempts to overcome the 
forces of gravity by putting heavier-than-air craft into flight have 
been fraught with a very high level of risk.”88 For an airline, in-
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surance costs are typically less than 2% of annual budget,89 while 
an average launch plus one year policy on a space object would 
cost approximately 15% of the insured sum.90 Aviation rates are 
around 0.5%, whereas rates are more like 10% for space coverage91 
(not taking into account the ‘plus one year’). 

Types of spaceplanes can include: supersonic spaceplanes, 
hybrid aerospace systems that can both function on rocket engines 
like a spacecraft and on more traditional aircraft engines depend-
ing on phase of flight, and multistage aerospace planes with air-
craft that launch the space vehicles.92 “[A]eronautics principles 
and aircraft jet propulsion are the safest and more reliable solu-
tions to timely reach the outer fringes of air space” which also 
benefit from proven and experienced technologies.93 

In suborbital space tourism, the hybrid activities and the lack 
of legal framework make it difficult for the sector to apply 
standard rules for aviation or space insurance. The full range 
of risks has not yet been identified. Moreover, standards, poli-
cies, liability, insurance and procedures to minimize and cov-
er risks, still have to be developed. It has also been a very dif-
ficult task for underwriters to work out solutions for this new 
market. Design and equipment of suborbital vehicles are not 
yet technologically mature enough to achieve reasonable reli-
ability and commercial sustainability.94 

It is difficult for both primary and reinsurers to devise an in-
surance program that is both reasonably calculable for the insurer 
and affordable to the insured, given the constantly changing land-
scape of technological developments, the small number of insura-
ble events, the relatively high loss occurrence, and the high limits 
reflecting potentially large losses.95 With the small number of test 
flights yet achieved, the statistical risk is challenging to assess 
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and this difficulty can lead to higher premiums and lower capacity 
in short term.96 The ambiguity premium charged to account for 
unpredictability resulting from the insurer ambiguity in rating 
these sorts of risks adds to the cost of obtaining insurance.97 One 
substantial problem in comparing suborbital or hypersonic trans-
portation to aviation is the stark difference in reliability statistics 
between space and aviation activities: passenger space travel en-
deavors are targeted to one fatal accident per 50,000 flights, while 
civil airliner reliability statistics are at least as good as one in two 
million.98 

There is a consensus among operators, brokers and the insur-
ance markets that maiden flights will be uninsurable and 
that premiums will remain very high until commercial space-
crafts produce 5 to 15 flights without accident. At this point 
only the amount of data available to underwriters will allow 
an adequate assessment of the reliability of the vehicles…99 

In order to acquire financing, the operator would often need 
to have an insurance policy already in place, which would be re-
markably difficult to obtain given the technological uncertainty at 
that stage.100 This creates another substantial hurdle in order to 
enter the suborbital or hypersonic market. 

Defining the insurable risks is the most difficult task, given 
the complexity of the activity. Some of the factors include: the va-
riety of actors, risks, and phases; the potential property damage 
both on Earth and in space; and the variety of insurance markets 
involved (which can include aviation, space, and marine).101 In an 
insurance policy, “Hull” would refer to all the equipment integrat-
ed into the vehicle, including of course the hull itself, as well as 
electronics and machinery.102 It consists of all risks of physical 
loss or damage to the craft except loss of use, delay, consequential 
loss, wear and tear, mechanical breakdown, war, strikes, riots, 
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civil commotion, or radiation.103 In terms of the lead vehicle (for 
example, Virgin Galactic’s WhiteKnight), would the hull risk be 
considered an aviation risk or a space risk?104 

In addition, some significant differences between jet propul-
sion and suborbital craft are propulsion mode, re-entry technology, 
redundancy scheme, safety devices, vehicle handling, and proce-
dures for ground maintenance.105 

Before the separation, the combined aircraft/space vehicle has 
the characteristics of an aircraft in terms of technical func-
tions, flight pattern and maneuverability. While connected, it 
also derives support in the atmosphere from the reactions of 
the air. 

After the separation, the space vehicle does not satisfy the cri-
teria of the above-mentioned definition of an aircraft. Once 
the space vehicle is separated from the aircraft, it is being 
launched vertically like a rocket and does not derive support 
in the atmosphere.106 

In terms of similarities, though, aviation insurance also lacks 
the substantially large number of insureds to benefit from the 
Law of Large Numbers, a structure utilizing actuarial principles 
based on data from the full range of past experiences.107 Granted, 
the smaller numbers available with regard to space activities is 
even more striking than with regard to aviation. That said, the 
space insurance market currently possesses a narrower range of 
risk coverage as compared to aviation insurance, which would po-
tentially be able to govern a market for suborbital space tourism 
given the lack of an otherwise applicable regime for this activi-
ty.108 
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B. Liability in Air Law 

While Part I. Section D. provides an overview of liability in 
space law, this section provides a discussion of private interna-
tional air law liability rules, including the Warsaw Convention 
and Montreal Convention and protocols. It is important to note 
that national law governs national flights, which would therefore 
also be the case for suborbital travel.109 

The 1929 Warsaw Convention, with 152 States Parties, revo-
lutionized liability for commercial aviation.110 Fundamentally, the 
Convention instituted a reversal of the burden of proof,111 allowing 
the burgeoning industry freedom to grow with a less oppressive 
liability regime for international air travel. Liability was limited 
for damage to persons, cargo, or luggage, except insofar as willful 
misconduct or the equivalent thereof could be proven.112 Thus, 
litigation with regard to this Convention largely centered on 
whether or not the liability limits could be breached. 

Subsequently, the Montreal Convention modernized the re-
gime created by Warsaw. This Convention, which entered into 
force in 2003, now has 111 parties.113 It effectively removes the 
liability cap for passenger death or injury, limiting liability only if 
the carrier can prove they have not been negligent.114 The move-
ment from a limited to unlimited liability scheme in aviation fol-
lowed on from developments in the law of the sea.115 When the 
industry matured, the balance was shifted in favor of the consum-
er.116 “It was considered that unlimited liability actually encour-
ages parties to settle their disputes, instead of going to court argu-
ing for or against willful misconduct, trying to break the limits 
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imposed under the Warsaw system.”117 Thus, there are reasons to 
favor either a limited or unlimited liability regime. 

The Rome Convention sets forth a liability regime for damage 
to third parties (neither the carrier nor those in contract with the 
carrier) resulting from the operation of aircraft. This Convention 
limits liability on the basis of aircraft weight.118 Unfortunately, 
largely due to issues with adjusting the liability caps for inflation, 
the Rome Convention has only 49 parties,119 and is missing signif-
icant aviation players like the United States.119 The General Risks 
Convention is an attempt to modernize the Rome regime in a form 
that will be more acceptable to a greater number of States. It caps 
strict liability for the carrier also based on aircraft weight, but like 
the Montreal Convention, it only applies if the operator can prove 
it was not negligent. It has not yet obtained sufficient ratification 
to enter into force.120 

While the Warsaw Convention does not require compulsory 
insurance, the Montreal Convention does.121 Compulsory insur-
ance tends to focus on second and third party losses, and thus fails 
to address first party losses that can be sustained by a carrier.122 
Under the Rome Convention, a State can require a foreign opera-
tor to carry insurance for damage that could be caused in the 
State’s territory and which would be addressed by the Convention, 
but it is possible for a guarantee to be given by the contracting 
State of registration that it will not claim immunity from a suit, in 
lieu of requiring that the carrier acquire insurance.123 The General 
Risks Convention, which has yet to enter into force, would provide 
for strict liability for third-party damage (due to death, bodily in-
jury, mental injury, and property damage) to an aircraft opera-
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tor.124 This convention also requires insurance or a guarantee of 
ability to cover liability, and can be required to produce proof 
thereof.125 

The hazardous nature of space activities is clear, and on that 
basis, State responsibility and liability for damage caused by 
space objects is reasonable and possibly desirable. That said, lim-
iting the liability of operators both reduces the financial barriers 
to entry into the space arena, and reduces the cost of insurance 
necessary to safeguard companies from potential financial ruin in 
the case of damage. From this perspective, limiting liability for 
suborbital or hypersonic operators, who are largely operating in 
airspace, could substantially improve the viability of the industry. 

C. Safety in Air Law and the Chicago Convention 

The International Civil Aviation Organization (ICAO), in ac-
cordance with the Chicago Convention, promulgates safety stand-
ards for international civil aviation.126 Article 44 of the Chicago 
Convention calls upon ICAO to ensure safe, regular, efficient, and 
economical air transport.127 Article 37 provides a commitment to 
collaborate to obtain uniformity in areas which will improve or 
facilitate air navigation.128 “International air transport operates 
within an extremely complex legal network that is based on air 
services agreements between national governments and on rules 
and regulations made by the ICAO…and IATA (International Air 
Transport Association).”129 

Annex I to the Chicago Convention defines aircraft as follows: 
“Any machine that can derive support in the atmosphere from the 
reactions of the air other than the reactions of the air against the 
earth’s surface.” This would inherently rule out craft that are only 
rocket powered and do not have glider capabilities (because a tra-
ditional rocket-powered craft cannot derive any support from the 
air – reactions against the Earth’s surface are irrelevant in this 
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analysis), but could include many, if not most of the hybrid aero-
space vehicles under development today. (It is worth noting that 
the term “space object” is not specifically defined in any of the rel-
evant space conventions.) While attempting to suddenly imple-
ment the strict licensing, technical, and other safety guidelines on 
space endeavors would be unnecessarily burdensome on the in-
dustry; it would be possible to create a similar safety regime spe-
cifically applicable to this manner of suborbital or hypersonic 
craft, thereby increasing risk management and reducing premium. 

With sufficient development and testing, it may even be pos-
sible to apply some of the Chicago Convention annexes to these 
activities without significant modification. For reference, the ex-
isting annexes to the Chicago Convention regulate the following: 
personnel licensing, rules of the air, meteorological service for in-
ternational air navigation, aeronautical charts, units of measure-
ment to be used in air and ground operations, operation of air-
craft, aircraft nationality and registration marks, airworthiness of 
aircraft, facilitation, aeronautical telecommunications, air traffic 
services, search and rescue, aircraft accident and incident investi-
gation, aerodromes, aeronautical information services, environ-
mental protection, security to safeguard international civil avia-
tion against acts of unlawful interference, the safe transport of 
dangerous goods by air, and safety management. 

In general, “the obligation to maintain air navigation and 
communication systems/services may extend beyond the territory 
of the contracting States proper and well into the territory of 
neighboring States without necessarily violating the sovereign 
rights of the other State.”130 This overlap in services can help to 
ensure safety of both aviation and space operators who may be 
utilizing the airspace of a region, and combining services particu-
larly for aviation and suborbital or hypersonic travel produces 
benefits in terms of safety and risk management, as well as effi-
cient operation of air space. 

With regard to space, “[s]afety procedures and devices could 
range from traditional cabin pressurisation and protection, g-
constrained trajectories to more innovative concepts like pressure 
suits, helmets, internal and external airbags, ejection capsule and 
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parachutes.”131 Generally, one effective way to further develop 
space travel passenger services would be through substantial col-
laboration with the aviation industry, which would help to im-
prove their commercial viability.132 The aviation industry has a 
time-tested understanding of safety standards and best practices 
that can lay the groundwork for similar standards with regard to 
space. “Accepted levels of vehicle safety and public risk will be 
identified for commercial space vehicles. Based on these safety 
and risk levels, some space vehicles will be evaluated for safety in 
a manner similar to that performed for commercial aircraft.”133 
When standards are applied to space travel in the manner they 
are applied to aviation, it should serve to lower insurance premi-
ums due to increased confidence in the industry and risk man-
agement on the front end. 

D. Aviation Insurance 

Now that private international liability law and public inter-
national safety rules have been discussed with regard to the avia-
tion side of the house, it is possible to compare aviation insurance 
to space insurance under the relevant space legal regimes. In or-
der to assess the applicability of aviation insurance to suborbital 
and hypersonic activities, it is necessary to define the term. “Alt-
hough a formal definition of aviation insurance is elusive, the 
phrase generally refers to the insurance of risks associated with 
the manufacture, ownership, leasing, operation and maintenance 
of aircraft, as well as the operation of aviation facilities on the sur-
face of the earth and in outer space in the not too distant fu-
ture.”134 In fact, even “satellite operations are considered by insur-
ers to be of an aviation nature[.]”135 

It is also important to assess the purpose of such insurance. 
“Insurance coverage in the air transport industry carries the same 
objective as space insurance in that risk management is the over-
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arching purpose of insurance contract. A risk entails four possible 
responses from the person at risk: acceptance, elimination, reduc-
tion, and transfer.”136 Aviation insurers use a variety of risk rating 
factors to set rates for third party insurance, including: geograph-
ical area of operation, essential nature of the product or service 
being insured, the jurisdiction, the type of aircraft, local turnover 
volume, quality control system and procedures, contractual terms, 
prior claims, and market conditions.137 Meanwhile, rates for pas-
senger insurance are determined by factors such as the type of 
aircraft, flight duration, liability regime, and so forth.138 

“Similar to most commercial air transport insurance con-
tracts, the space insurance policy is usually underwritten in syn-
dicate where each individual underwriter assumes a percentage of 
the risk.”139 Also, similarly to commercial aviation insurance, the 
only types of losses that will be typically excluded from coverage 
under a launch policy would be those resulting from war, ASAT 
weapons, confiscation, radioactive material, electromagnetic or 
radiofrequency interference, and intent.140 

III. RECOMMENDATIONS AND CONCLUDING THOUGHTS 

Some have suggested that longer-term or higher government 
indemnification caps provided by the U.S. government would 
serve to foster the development of the U.S. commercial space in-
dustry. However, “there is no indication from the insurance indus-
try that rates would be significantly impacted by the US govern-
ment agreeing to take on additional third party liability for a pro-
longed period of time.”141 Given the low probability of triggering 
the existing government indemnification limits cited by the 
FAA,142 this change seems it would be an unnecessary one to 
strive for where other reforms are so critically needed. Modifica-
tions to export control regimes that impact the ability to shop for 
insurance and to provide sensitive technical data to insurers are a 
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much higher priority with regard to legal impediments in the in-
surance and liability regime. Export control regulations are only 
effective when States cannot obtain the restricted supplies from 
third States;143 when they can, the intended purpose of said re-
strictions is eroded, as is the relevant national industry. In this 
case, those individuals, entities, and States wishing to procure 
technologies with restrictive or complicated export controls from 
the U.S., can turn to other technologically advanced or launch-
capable States, rendering the U.S. export controls ineffective and 
counter-productive to the national space industry. 

Though this article has focused on issues of space law (and to 
a lesser degree, air law), it is not to be forgotten that there is a 
large body of well-developed insurance law that likewise applies to 
the space insurance industry and will be applied in the case of 
contractual disputes surrounding a contract for space insurance. 
To that end, there is an opportunity to echo a series of insurance 
recommendations made by Stephen Tucker over twenty years ago 
that are still relevant today. Simply put, imprecise or ambiguous 
language is to be avoided, proof of loss requirements must be un-
derstood and adhered to by insureds, insureds should focus efforts 
to mitigate any losses that would be covered under the policy, and 
insureds must update the insurer with any information pertinent 
to the policy through its life.144  

For suborbital and hypersonic flights, it is possible that three 
types of insurance (first, second, and third party risks) could be 
handled differently from each other. 

Insurance for operators’ liability vis-à-vis passengers (second-
party liability) will likely be placed on the aviation market, 
which has vast experience in this field, of course with neces-
sary adaptations. Insurance for operators’ liability vis-à-vis 
third parties could be placed on either the space or the avia-
tion insurance market, as both markets have experience and 
capacity in this field. Similarly, hull risks and personal acci-
dent insurance will be developed, using the experience of both 
markets…145 
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It would be logical to provide passenger insurance in a framework 
similar to that of aviation, given the similarities in carriage, albeit 
at an appropriate rate for space travel rather than air travel. 

The insurance concerns of this unique area bridge both space 
and aviation, with elements of both fields. Certain innovations, 
such as annual rather than per-flight hull insurance, are critical 
to the success of the industry, and only make sense, given the fact 
that the spacecraft in question are reusable, unlike their expenda-
ble counterparts, which are sensibly insured for their only flights. 

[R]ealistically suborbital space tourism needs to have an in-
surance premium of less than 1%, or the costs to fly needs to 
increase. The hull of the aircraft will be insured on an annual 
basis rather than on a per-flight basis. Commercial satellites 
launches are insured on a single, per-launch basis, for which 
rates are approximately 10% of the insured value. As a result, 
from the economic viewpoint there is very little interest from 
the space insurance sector in insuring space tourism, because 
the revenue is likely to be minimal…Underwriting the hull of 
the rocket through the aviation markets will result in far low-
er premium rates for the risk than if the risk were underwrit-
ten through the space insurance market.146 

Given the financial considerations, it would be almost absurd 
to provide insurance for a suborbital reusable horizontal take-off 
and landing craft in the same manner as one would provide insur-
ance for a vertical take-off expendable rocket. 

The provision of insurance is essential, regardless of whether 
we term suborbital and hypersonic flights as space, aviation, or 
some form of hybrid aerospace activity. With regard to both space 
and aviation activities, 

states can be called upon to be responsible for ensuring that 
both these critical areas are covered for risks so that continui-
ty of the services they render are assured…both industries 
are ‘brittle’ and, therefore, susceptible to catalysts of market 
failure…States should play the role of initiator and regular of 

                                                                                                                       
 146 Rosa, supra note 94, at 240 quoting that author’s interviews with Neil Stevens, 
legal counsel of the Atrium Space Insurance Consortium (15, 19, 21, 26 & 29 July 
2010). 
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insurance to the extent of ensuring that insurance is available 
rather than actually providing it.147 

Finally, the ability to leverage communication, navigation, 
surveillance, and decision support systems is key to creating a 
modernized airspace system; the integration of space and aviation 
operations will be key to ensuring the provision of efficient service 
to all users.148 Thus, a liability and insurance regime that is sup-
portive of this integration is essential to the safe operation of both 
aviation and suborbital activities. It is up to the States, both indi-
vidually and in cooperation, to provide a regulatory environment 
that makes space insurable. 

Though this article has not focused extensively on issues of 
safety, it has addressed liability waivers that are in place in the 
U.S., in addition to its main focus, which has been liability insur-
ance. “It should become evident that neither waivers of liability 
nor liability insurance policies taken out…neither wholly negate 
nor fundamentally disrupt the calculations that space flight enti-
ties should take in deciding how to evaluate risk and safety.”149 It 
is in the best interests of spaceflight entities, as rational actors, to 
ensure a reasonable degree of safety, even where such options as 
waivers and insurance exist. The idea that the availability of such 
tools will inherently or automatically create a moral hazard that 
would lead to the erosion of safety standards is flawed.  

To conclude, it is critical to note that commercial entities will 
generally prefer legal frameworks that provide the greatest degree 
of legal certainty, leaving less for the courts to decide if a dispute 
should arise150 and therefore protecting their investments. Thus, 
for both insurers and regulators, legal certainty (stopping short of 
over-regulation) is a laudable goal. 

                                                                                                                       
 147 Abeyratne, supra note 10, at 209-210. 
 148 Spada, supra note 86, at 2. 
 149 Johnson, supra note 85, at 233. 
 150 Michael Gerhard and Kamlesh Gungaphul-Brocard, The Impact of National 
Space Legislation on Space Industry Contracts, in CONTRACTING FOR SPACE 63-64 (Les-
ley Jane Smith & Ingo Baumann, eds. 2012). 


