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Introduction
In 1982, ESA insured the Marecs-A and B satellites
for $90 million,1' for a premium o f $6.7 million
(7.5% of the insured capital). Insurance would cover
only a second failure, meaning that payment would
occur if both satellites malfunctionned or were de
stroyed during launching. Thus, having successfully
launched Marecs-A, the second satellite was not
covered. ESA decided to insure Marecs-B and ob
tained a coverage of $20 million for a premium o f
6.5% of the insured capital (at the moment Ariane
had 3 successful out of 4 launchings). The launching
of Marecs-B having failed, ESA was compensated
and, thus, financed partially the construction and
launching o f a replacement, Marecs-B2.2)
A $150 million Japanese satellite, built by Ford
Aerosystems and launched by Ariane June 6, 1989,
has failed in geosynchronous orbit because most of
its attitude control propellant leaked overboard.
Japan’s Space Communications Corp. (SCC) was
forced to shut down its Superbird-A which has been
used by 20 companies and was providing TV for a
100,000 homes in Japan, in December 23, 1990, and
is filing a $150 million insurance claim for the vehicle
and additional insurance filings are likely by users of
the satellite. The inability to provide communications
services could cost the SCC millions of dollars in
revenue. A substitute spacecraft cannot be launched
before November 1991. SCC is working a plan to
transfer some SCC customers to the two satellites
JC-Sat-1 and 2.3>
These two cases are just an illustration o f the
variety of risks space activities incur, the costs, and

the possible solutions space insurance provides in
order to compensate the damage or economic losses.
This section, however, covers most aspects of space
insurance. The following subjects are examined: the
nature of space activities; the actors of the space
insurance m arket; the relevant space law rules; the
transactions in the space insurance market; the four
different types of market space insurance, and
finally, governmental insurance subsidies.
1. Nature of Insured Activities
A. Recent
Space activities are recent and relatively unknown
to the insurance industry. Up to 1965 all American
satellites were governmental and, thus, the govern
ment assumed the risk. Until the mid-70s, commer
cial applications developed slowly, and then at a
rather faster pace. In comparison, however, to
maritime and aviation activities, there were few cases
to be insured and, it was therefore, difficult for the
insurance industry to evaluate the space risk, calcu
late premia, and, at best, create a pool o f capital to
be used in case of losses.
B. Evolving
Telecommunications, meteorology, and remote
sensing were at first entrusted to profit and non
profit public international and regional entities, such
as INTELSAT and INMARSAT, EUTELSAT, and
INTERSPUTNIK. Private enterprise became inte
rested in the commercial aspects of these activities.
Naturally, commercial applications need insurance
coverage, and, thus, private enterprise became the
client of space insurance.
An im portant evolution also occurred in space
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launch services. Today, besides the USA and the
USSR, Arianespace, China, and soon Japan,41 pro
vide these services with Expendable Launch Vehicles
(ELVs). The USSR and China have even created
profit organizations in order to commercialize their
aunch capabilities, and the American government
las allowed private enterprise to enter the sector of
aunch services.
Launch agencies have used different vehicles.
Vrianespace is currently using the Ariane IV launcher
md is preparing the Ariane V model. Soviets adverize their Proton, and Chinese the “ Long M arch”
aunch vehicle. The most important diversification in
pace launch services was brought, however, by the
itroduction of the American Space Shuttle, a reusale vehicle. The above vehicles have a different ratio
f success and, therefore, expose their clients to a
arying risk of failure.
Risky and Expensive
An im portant num ber of satellites were destroyed
uring launching and others did not function or
tiled very early in orbit. Annex 1 is an indication of
itellites lost and the reason for their failure.
Destruction during launching or failure in orbit
eans losing the initial investment for the satellite’s
.iilding.5> Its total cost, however, is related to its
:pected function. The loss of a scientific satellite
ings cancelation o f a research program , and that of
military satellite m ay cause im portant problems to
itional security systems.
Failure o f a commercial satellite involves loss of
ofits. The cost is greater when the commercial
tellite system is operational, different services alloted, and the operator has already assumed obligams towards users. As in the above example o f the
panese Superbird-A, Space Communications Corp.
s to accom modate its users on other satellites; but
;n if it wanted to replace its satellite, it would have
wait for a new launch.
Finally, loss o f satellites means compensation paid
the insurance industry. Again Annex 1 offers an
a o f compensations paid for failed satellites.
The Space Insurance Market
Clients
\ s military and scientific satellites are insured by
ernm ents, the num ber o f space insurance clients
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is very limited.6* Clients are basically corporations
(i.e., RCA, ASTRA, SCC, UWC) and international
organizations (i.e.,
INTELSAT, EUTELSAT,
ARABSAT, etc.) wanting to exploit a satellite service
and be insured against the space risk.
The first client to take an insurance policy was a
telecommunications satellite — COM SAT’s Early
Bird in 1965. COMSAT had taken a third-party
liability, for damages during the satellite’s launching
and its orbital life, and a pre-launch insurance for
damage before launching, while the satellite was still
on the ground .7)
B. Insurers
Given that the first satellites were governmental,
and States are held liable by the Space Treaty and the
1972 Liability Convention for damages arising from
their space activities, the first space insurers were
States, covering governmental and private satellites.85
M arket space insurance appeared in anglo-saxon
countries with Lloyds of London, as in maritime
insurance, pioneering the whole effort.91 It has been,
however, mostly developed in the U .S .,10) and the
m ain branch to enter space was aviation insurance.11)
The first proper insurance contract covering all
risks during launching (launch insurance) o f two
series of INTELSAT satellites, was signed in 1968. It
was not before 1975, however, th at the insurance
business was ready to insure damages intervening
during the exploitation phase (in-orbit or satellite life
insurance).121
French, German, and Italian insurers have been
quite early interested in space insurance and in
evaluating the space risk in the context o f the
European space effort (ELDO and ESRO, fused now
into the ESA).131 But they entered the space insur
ance m arket later then Anglosaxons, with Ariane, in
December 24, 1979.141
F or the sake o f history, it should be mentioned
that there has even been a life space insurance policy,
insuring the crew o f the Apollo 11 mission. This
“ astropolicy”, m ade by a Greek insurance pool was
hailed by the insurance industry for its inventiveness
and innovation.151 A copy o f this “ astropolicy” has
been obtained and is presented in Annex 2.
Today, space insurance has become the business o f
a small num ber o f insurance corporations. Given the
limited needs for insurance and im portant losses,
insurance business is grouped and com petition is
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therefore restricted.16) Today, insurance companies
usually insure the space risk and then reinsure them 
selves through insurance pools.17*
C. The State of the Space Insurance Market
Space insurance has been in a state of crisis since
the early 1980s. For the first time in 1982, the total of
payments surpassed the total of all premia paid to
insurance companies.18' The continued very high
incidence of claims, especially in 1984, 1985 and
1986,19>brought a big drop in capacity, that is in the
volume of insurance on offer, and an escalation of
premia to a level which the clients could not bear.20'
In 1985, insurance capacity has been reduced from
$180/200 down to $120 million. Premia went up to
around 16-18% of the insured value and even higher
according to some experts.211
As a reaction, a multitude of analytical studies
have been undertaken by space insurers in 1987 and
1988;22' but the limited number o f commercial space
launchings carried out in the West from mid-1986 up
to 1988 did not allow space insurance business to win
back the volume of premia which would have helped
it to recover from its state of lethargy. Despite this,
according to Dahbi and other observers, the market
was back again in 1988, because it has shown im
proved capacity — about 15 to 20% above that of
early 1987 — and a greater willingness by insurers to
commit themselves well in advance.23'
On the one hand, the development of capacity was
mainly the effect of the situation in the insurance
business in general which, from the beginning of
1987, showed signs of increasing capacity in all
classes of insurance. On the other hand, the insurers’
greater willigness to insure was due to the very low
level of demand, resulting from both the small
number of insurable launches and the more limited
capacity required by clients.24'
According to Dahbi, satellite life insurance
showed less strain in 1988; the market capacity could
amply meet the requirements o f clients, and rates
remained within acceptable limits, even if they had
risen considerably since 1984. The only problem in
this type of space insurance arose from the shrinking
demand, because a good number o f American satel
lite operators, in particular, prefered to be selfinsured against the risk of incidents in orbit.25'
Independently of the crisis, insurance business
provides an im portant variety o f space insurance

contracts, perhaps because of the expected profits.26'
In 1991, however, space insurance rates may go up.
International Technology Underwriters announced
that space insurers have lost $200 million on recent
failures o f orbiting satellites. Intec President
Frederick H . H ank said that his company may pull
out of the m arket if rates do not increase. “ Clients
should anticipate more restrictive terms and cover
age at higher premium rates,” H ank said.27)
3. Relevant Space Law Framework
Space low provisions influence space insurance.
The 1967 Space Treaty introduced international
responsibility for governmental or non-governmental
space activities o f States Parties to it (Article VI). The
concept o f third-party liability was introduced by
Article VII o f the Space Treaty, and it was later
elaborated by the 1972 “ Convention on International
Liability for Damage Caused by Space Objects.”
According to Article II, “ a launching State shall be
absolutely liable to pay compensation for damage
caused by its space object on the surface of the earth
or to aircraft in flight.” “ 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 only if the damage is due to its fa u lt of
persons for whom it is responsible” (Article III).
In article I, the Convention offers a series of
definitions. “ Dam age” means “ loss o f life, personal
injury or other impairment of health; or loss of or
damage to property of States or of persons or juridi
cal or property o f international intergovernmental
organizations.” “ Launching” includes “ attempted
launching,” and a “ launching State” is the one
“ which launches or procures the launching” or the
one from “ whose territory or facility a space object
is launched.” Finally, “ space object” includes its
component parts as well as the launch vehicle and its
component parts.
If the damage occurs on the surface of the earth or
to an aircraft o f a third State, as a result of another
damage taking place elsewhere than on the surface of
the earth between two different “ launching” States,
then the last two will be held “jointly and severally
liable to the third State” in terms of absolute liability;
if on the other hand this damage occurs elsewhere
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■nan on the surface o f the earth, then their liability is
based on the fa u lt (Article IV).
Although the definition of damage is quite broad,
t does not provide anything for lost investments or
jrofits due to a satellite’s destruction during launchi
ng or in-orbit. The only case in which investment and
>rofit could be possibly claimed on the basis of the
Convention, is when the damage occurs to a satellite
n orbit as a consequence of a fault of one (Article III)
•r more “ launching” State(s)’ satellite(s) (Article
V.l.b).
Finally, the Convention does not apply to nationals
f the launching State and foreigners participating in
le launching or the recovery of the space object, or
j those present, in the immediate vicinity of a·'
ianned launching or recovery area, after an invitaon by the launching State (art. VII). Victims ex
uded may claim compensation under their own
irional law or that o f the launching State.
Transactions in the Space Insurance Market
. Risk
Risk in insurance law means the possibility of
jurring an economic need, which is to be deter
g e d by the policy. Possibility means: a. uncertainty
whether the economic need will appear; b. although
is expected to appear, it is uncertain when; and c.
certainty on the am ount of the economic need.
Space insurance policy has to determine precisely
? elements constituting the advent o f the space
ΐΐ.281 Determining the risk to be insured requires an
ilvsis o f the various phases from the construction
the satellite to the operational stage.
During the pre-launch and launching phases, it is
:ertain that the launch is not going to be delayed,
t the satellite is not going to be lost (destruction or
)ng positioning) or cause damage. For the cases of
iy and, especially, o f destruction, the cost of the
.'Ilite and the lost expected profits can be approxi;ely calculated in advance; what cannot be
.ulated in advance is the extent o f damages to
d parties.
)nce the satellite is in the right orbital position, it
nown that its lifetime has a limit. W hat is not
wn is whether this is going to happen earlier than
:cted, and to w hat degree its operational capaies are going to be reduced. Finally, many
Hites, unless pushed to a higher safety orbit, are
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expected to return to Earth. It is uncertain when this
may happen, uncertain that the satellite is not going
to disintegrate, and uncertain if it will cause damage
and of what am ount on our planet.
Space insurance has to determine the possibility of
the advent of the risk. First of all, both the insured
and the underwriter need to know whether it is a
simple or joint launch,29) and have a good technical
knowledge of the launch vehicle and the satellite.
This appears necessary for the insurer who often
reinsures himself by other insurance branches not
having a good knowledge of space activities.30’
Based on this technical inform ation, the insurer
needs to know the statistical appearance of the risk
during the different phases of a satellite’s life. Space
insurers collect inform ation and analyze statistically
the launch vehicle’s and the satellite’s reliability.
Calculation of the risk influences the level o f premia,
and a low premium means increased reliability and
low risk. On the other hand, an increased premium
in the market means a low reliability o f the launch
vehicle, reducing thus its competitiveness.30 As an
example, in the late 70s, insurers have, on the basis
o f 150 launchings, calculated the statistical reliability
of the launcher Thor Delta to 93% and asked for a
simple launch prem ium o f 7.8% , lowered soon to
6.1% . The Ariane launcher’s reliability in the very
beginning o f the program , given its two failures
during the development and one operational launch
ings, was estimated at 60% ?2)
The statistical occurence of the risk is difficult to
determ ine given the limited num ber o f launchings;
calculation o f probabilities and the law o f great
num bers do not apply in space insurance as in
m aritim e or aviation insurance,33' where there are
thousands o f ships and planes undertaking millions
o f trips. Calculation becomes harder in the case of
States which do not allow a great am ount o f infor
m ation concerning their launch vehicles.
Finally, it should be pointed out that some
categories of risk are excluded. According to
Diederiks, insurance policies exclude: nuclear risk,
the risk of war, technical deficiencies inherent to the
project, and w orn out equipment.34*
B. Capital to be Insured
The aim of any insurance is to provide insurance
coverage, meaning the economic m eans in order to
face the occurence o f the insured econom ic risk
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(need). Insurance coverage takes often the form of
damage compensation, but also the form o f downpaying a prefixed am ount, without even examining if
the insured risk provoked a damage as in the case o f
life insurance. In the first case, it is necessary to
determine financially the economic need that the
risk’s occurence will create. If the cost of damages
cannot be calculated, because limits cannot be traced,
then the insurer together with the insured may set a
ceiling o f the insurance coverage. Based on this
ceiling, and in relation with the chance of the risk’s
occurrence, the insurer is going to calculate the
premium for the insurance policy. On the other hand,
the “ launching” State, the satellite’s owner35' a n d /o r
operator36' may also calculate, όη the basis o f the
risk and the premium they want to pay, the am ount
they want to be covered for'.37'
The owner has to insure the cost of the satellite
and the price he paid for its launch. He has to
negotiate with the satellite’s constructor and the
launching organization in order to obtain the best
price possible and consequently reduce the am ount to
be insured and the premium he will have to pay.38'
This insurance coverage may be used for financing
partially or totally the relaunching of another satellite.
The owner has to determine the profit he expects
from the satellite’s renting, and the guarantee he pays
to the operator for the expenses the latter has under
taken, i.e. for the construction of earth stations.39'
The operator may take an insurance to cover ex
pected profits, the am ount he has advanced for the
creation of the exploitation system, i.e. advertizing of
the satellite services he will provide, guarantees to
other secondary commercial operators. In relation to
profits o f the owner a n d /o r operator, the insurance
coverage is influenced by the calculation of the risk
— the end of the satellite’s orbital lifetime. The
earlier the satellite ceases functioning in relation to
his expected life in orbit, the higher is the compensa
tion to be advanced by the insurer.40'
In determining the insurance coverage, both the
owner and the operator have to take under considera
tion launching delays, which may cause im portant
financial losses and fines. If this delay is due to the
launching authority, then no idemnities are forseen.
If, however, the delay is due to the client and the
schedule of flights has to be modified, then the client
has to pay delay compensations. In practice, Arianespace, with the idea that the later the delay is an

nounced the greater is the resulting inconvenience,
asks for higher compensation for delays the closer to
the launching date the announcement is made.41'
C. The type of the insurance contract
The insurance contract is the conclusion o f negoti
ations between the satellite owner or operator and
insurers. The former will try to obtain the largest
insurance coverage possible for the lowest premium;
the latter, taking under consideration the existing
technical and statistical data, will seek and eventually
invent a form ula to leave some of the risks to his
client.42'
In order that both sides reach the desired aim,
many innovations have been introduced. We may
thus see that instead o f insuring one satellite, in
surance covers a series o f satellites or a specific
number o f failures over the entire series. It can be
provided that coverage may be reduced proportion
ally either to the limitation o f the satellite’s perform 
ance or to the satellite’s remaining expected lifetime.
Finally, the premium could be broken in to several
payments,43' or, if no insured risk has occurred, a
p an of the paid premium could be returned, accord
ing to a clause launch insurance policies contain,
known as “ no loss, return premium.” 44' This clause
requires that the insured pays a higher premium at
the conclusion of the contract. At the end of the
insurance coverage, the refunded p a n of the pre
mium will reduce its cost in relation to the regular
market premia.45'
Authors examining space insurance have dis
tinguished the methodological distinction o f con
tracts in to those covering third-party liability and
those covering economic loss.46) Here another
existing categorization is chosen, distinguishing three
categories o f space insurance on the basis of distinct
phases o f the satellites’ life: pre-launch, and in-orbit
insurance.471 The second and third categories include
insurance coverage for economic losses by the in
sured and for damages to third parties. We have to
add a fo u n h category which is the Liability re-entry
insurance.
5. Pre-Launch Insurance
This insurance covers both the launch vehicle, the
satellite development, their transport to the launch
ing center and their testing, up to the moment of their
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integration on the launching pad or the launch
vehicle’s ignition.48' M ost probably two liabilities
may be incurred:
Property damage and consequential loss result
ing from it, caused by the launching agency
or the satellite owner and their agents, con
tractors and subcontractors during the launch
campaign to facilities and equipm ent used for,
or in connection with the launching (the launch
ing pad, satellite preparation hall, the launcher
and satellite, their ground support equipment)
respectively.49'
Bodily injury caused by the same launching
agency, satellite owner or their respective agerus,
contractors or subcontractors, to representatives
or employees o f any party engaged in carrying
out the launch, during the launch campaign.50'
These damages cannot be insured under thirdparty launch liability insurance, even if such damage
is attributable to the other party involved in the
launching. Although, from a technical point of view,
liability insurance can be designed to apply in the
same way as property or bodily injury insurance,
insurers exclude in general from the provisions of
liability policies bodily injury51' and damage to prop
erty in the care, custody or control o f the insured.
Instead, they prefer to cover liability for injury or
damage to such property under a regular bodily
injury or property damage policy, based on the
idemnity principle.52' According to Bourely, as these
activities are not proper space activities, they could be
covered by comm on industrial insurance policies.53'
Consequently, the launching agency and the satel
lite owner come to a “ hold harm less” pact under
which each party agrees not to bring any claim
against the other party for bodily injury54' or
damage caused to his property. The scope of the
“hold harmless” pact must include property belong
ing to the agents, contractors and subcontractors of
both parties.55'
According to Dahbi, there is a third liability
possibly to incur: damage to property a n d /o r bodily
injury, which may be caused from the start of the
launch campaign to any third party on the earth’s
surface by the launch vehicle, the satellite or any part
of them.56' The chances of its occurence, however,
are limited. Transport of the different space com
ponents is effected very carefully. Once they arrive at
the launching base, then the danger o f damage to
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third parties due to pre-launch operations is very
limited due to the remoteness and the im portant size
o f space centers. On the contrary, the chances of
causing damage to any third party are increased dur
ing the launching phase, which is examined below.
6. Launch Insurance
A. Satellite(s)’ Loss or Damage
This is the type o f insurance the m arket has paid
the largest am ount o f compensation for in compari
son to third-party liability insurance whose risk is
estimated higher and the coverage is more impor
tant.57' It provides coverage for dam age to or loss of
a satellite during the launching,58' including the
apogee manoeuvre if any, and commissioning tests.
This insurance expires when the satellite becomes
operational in its final position on orbit.59'
The risk of the satellite’s destruction during
launching is left by both NASA and ESA to the
client. Launching agreements exclude any possibility
o f action against the launching authority for damage
or loss of the satellite.60' If damage occurs, insurers
compensate, i.e., the owner of the satellite, but they
have no right to claim against the launching State.61'
Action is as well precluded between clients, if there
is more than one satellite on board. This innovation
was introduced by the American Space Transporta
tion System (STS), the Space Shuttle, able to carry
more than one satellite. Some of them are scientific
and, consequently, costs less than commercial satel
lites. In order that NASA does not lose small clients,
it adopted since November 1, 1982 an “ inter-party
waiver of liability,” a policy according to which
clients are obliged to abandon systematically their
claims against NASA or its contractors or against
other passengers aboard the Space Shuttle and their
contractors.62'
The inter-party liability waiver is based on the
“ NASA Shared Launch Agreement on Payloads
Launch and Associated Services,” issued by the
NASA office o f space transportation operation on
M arch 8, 1979. It stipulates that the Shuttle’s “ user”
should agree to its provisions. Article V.3 of this
“ Cargo Launch Agreement” on the allocation of
certain risks, states:
“ NASA and the user agree that, with respect
to damage to persons or property involved in a
Space Transportation System (STS) operation,
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neither NASA or the user, nor any person who
has contracted with NASA or the user of STS
services or who owns property or employs a
person to be flown on the Shuttle, shall make
any claim with respect to injury to or death of
its contractor’s property or personnel caused by
NASA, the user or any other persons involved
in STS operations during such operation,
whether such injury, death or damage arises
through negligence or otherwise.”63'
Consequently, each party has to insure its own
property in order to cover possible damage during the
operation.
/

B, Third-party Launch Laibility Insurance
Compensation for damage caused to third parties
during the launching of a satellite, by the launch
vehicle, the satellite or their component pans, is
governed by the Liability Convention.64' Thus, the
Liability Convention drives States and persons or
corporate bodies, involved in launching operations,
to take an insurance policy.
The policy’s coverage starts either with the satel
lite’s integration on the launcher and the launching
pad or at the moment of the intentional ignition of
the launch vehicle. It ends either with the complete
destruction of the launch vehicle, or with the expira
tion of a certain delay after which the satellite is
considered as destroyed65' or as functioning in its
right orbital position.
Third-party liability policies do not cover: a. prop
erty damage to facilities and launching equipment,
and bodily injury to people participating in the
launching operations; b. financial loss, that is loss of
expected profits; and, c. noise, pollution and other
nuisances, not resulting from an unforseen occur
rence, during launching or when the satellite is in
service in orbit.66'
When there is only one “ launching State.” 67' then
operations are undertaken with the State’s own
responsibility. When the launching State provides its
launch services to another State or a foreign private
entity, then we have according to the Liability Con
vention two launching States bearing responsibility,
and the former asks the latter to take a third-party
liability policy.
(1) NASA
This was the case when NASA offered its launch

ing services to other States, like Canada, the U.K.,
France, Japan, or to international organizations like
ESA, INTELSAT, etc. NASA obliged its clients to
take an insurance policy covering the U.S. liability
obligations in case of damage. Initially, the insurance
coverage was of S100 million, and around the end of
the 1970s it rose to more than $300 million. Given the
rare damages to third parties and the important
preventive measures taken by NASA, the premium
required for a $100 million coverage was of $25,000
per launching.68'
In practice, however, launching organizations take
an insurance policy either for a series o f launchings
of the same vehicle or for a determined period of
time.69' In the case of the Shuttle, the risk of space
craft liability during launching is covered by a joint
insurance policy taken by NASA and every satelliteclient. The 1979 amendment of section 308 of the
1958 NASA Act imposes NASA to contract a global
insurance policy in order to cover third-party liabil
ity; NASA does this and the user pays the p an of the
premium corresponding to its satellite.70'
This in practice meant that, at the conclusion of a
launching agreement, NASA obliged its clients to
take an insurance policy for third-party liability of
$500 million per flight (or proportionally to their
satellites).71' As liability is unlimited, the launching
States should pay the rest of the am ount, if com
pensations surpassed the amount of $500 million.72'
There is, thus, an insurance coverage shared between
the market and launching States.
(2) ESA — ARIANESPACE
The same principles of liability apply to the ESA /
Arianespace launch vehicle Ariane, creating liability
obligations to the French government, not only be
cause the latter is an ESA member, but also because
Ariane is launched from French territory. Ariane’s
development launchings have been effected under
ESA’s supervision, which had contracted an insur
ance policy for these launchings.73' If ESA had to
idemnify more than the insurance coverage, then,
according to the Liability Convention, the surplus
amount had to be covered by the ESA members. But,
according to Article 4.1 of the ESA members’ Dec
laration of January 14, 1980,74) it is France which is
going to bear the am ount over 400 million French
Francs of compensations.75'
Since the 11th launching (November 9, 1984), re
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sponsibilities have been transferee! to a private agency
of French nationality, Arianespace, providing com
mercial launching services. This agency either pro
vides insurance coverage by its own insurance system
or it makes obligatory to its users to subscribe an
insurance policy. If a victim sues the French govern
ment, Arianespace has to pay up to FF400 million
and the rest is paid by the French government, which
according to the Liability Convention’s Article I is a
“ launching” State held liable.76'
Arianespace organized space insurance by cover
ing a series o launchings and not by each launch. The
principle used is that o f self-financing, by compensat
ing losses with the succesful launchings’ gains of
premia.^ For this purpose, Arianespace created an
insurance company, the “ Societe de Reassurance de
risques relatifs aux applications spatiales” (S3R),
providing only launch insurance.771 Starting in 1986,
S3R proposed to Ariane clients a system of rein
surance covering a series of 15 non consecutive
launchings, estimating one failure out of the 15.781
This first series was covered with a preferential
percentage premium — 11 to 13% — depending on
whether the client was relaunching with Ariane.791
A second series is now open covering a group of 30
launchings with a slightly higher premium, of 12.9 to
14.5% 80) Until mid 1988, S3R had made 19 insur
ance policies.311 The capital insured is o f a 100 mil
lion European Currency Units. Insurance has to
cover 5 failures out o f 30 launchings. The 4th and 5th
failure are reinsured by the Caisse Centrale de Reas
surance, with a premium calculated over the thirty
Hights.821

demonstrated responsibility or of the insurance ob
tained by i t 851
Several American corporations propose their
launch vehicles: General Dynamics, the Atlas and
Centaur; McDonnell Douglas, the Delta and Delta
II/M LV; Martin M arietta, the Titan, Titan 34D, and
Titan 3 Commerical;861 American Rocket, provides
“ small industrial vehicles” from Vandenberg A.F.
Base; Conatec, the Terrier-Blanc Brant vehicles,
from White Sands New Mexico; E ’Prime offers
services from Cape Canaveral and Cape York,
Australia; and Space Services, Inc., the Conestoga
vehicle, from Wallops Island, Virginia.871
These corporations, and European groups of satel
lite constructors, like Aerospatiale/M BB or M atra/
British Aerospace, had to solve problems similar to
those Arianespace encountered since the first com
mercial flight of Ariane in May 1984.881 Martin
M arietta, General Dynamics, McDonnell Douglas
provide similar insurance coverage as S3R.891 Martin
M arietta is said to ask lower premia than those of
S3R for its Titan-3 Commercial (10 to 12%) ,90*Aero
spatiale has created Aeroassurance, its own insurance
company.
They use as well indirect insurance mechanisms,
such as the turn-key agreements. According to such
an agreement the constructor has to deliver the
satellite to its client functioning in the right orbital
position. Therefore it is the constructor of the satel
lite who assumes the pre-launch and launch phase
risk. The practice was initiated in the U.S. and has
been recently introduced in Europe, by Aerospatiale
and MBB.911

(3) The space industry
Third-party liability insurance was boosted since
the 1984 U.S. Commercial Space Launch Act83' gave
corporations the right to commercialize launch ser
vices and use in this respect certain Federal ground
facilities. Section 16 o f the Act requires every private
entity engaging in space launching to take an insur
ance policy for third-party liability in such amount as
the Secretary of Transportation deems necessary,
considering U.S. international obligations.841
In 1988, the U.S. government, under pressure
from the industry, amended Section 16. Accordingly,
the U.S. government assumes liability risks up to SI,5
billion for claims in excess of the amount of S500
million, am ount of the private launching agency’s

(4) State of the third-party (launch) liability insurance
Up to 1988, third-party liability insurance has not
encountered the same difficulties as the satellite’s loss
insurance and satellite life insurance. From time to
time there was some difficulty in finding all the
capacity needed to cover multiple launchings,
particularly with multiple payloads on board the
Space Shuttle, before the tragic accident o f January
28, 1986921
Its cost has remained marginal: about $150,000
per launch, for coverage during launching (and first
year in orbit) of a half-ARIANE-3 class satellite, and
for a single combined property damage and bodily
injury limit of some $100 million. In Dahbi’s
opinion, in 1988, it was possible to obtain a limit of
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500 to $700 million per occurence, if the correspond
ing premium was seen as sufficiently attractive by
the underwriters and if standard coverage only was
required.93' Is this amount adequate? Many obser
vers think it adequate, taking under consideration the
locations of the launch sites and the measures taken
to prevent loss of the life and property, while the
launch is carried out.94'
The characteristic of third-party liability insurance
is that nobody can assess the am ount of loss before
hand. In cases such as the launch of commercial
satellites, anyone who wants to work out a projec
tion, combining any number of claims or aggravating
circumstances, can reach a much higher figure than
$750 million or even $1 billion. Everyone is aware of
this problem, but no solution can be found on the
insurance market, whatever the am ount of premium
the client is prepared to pay.95' As will be shown, the
problem seems to be solved with the help of States.
7. In-Orbit Insurance
A. Satellite’s Damage or Loss Insurance
This insurance is purchased by satellite owners or
operators, in conjunction with launch insurance, in
order to cover themselves against the partial or total
loss of its operational capability or any shortening
o f its life or any consequent financial loss they might
suffer.96'
Orbital lifetime may be divided into several periods
and thus insurance can be expanded each time in
order to cover a new period of the satellite’s life. For
a geostationary satellite, whose expected lifetime is
seven to ten years, insurance will cover the First three
years. Then the state of the satellite will be assessed
and eventually the coverage will be expanded for
another three years.97'
If the lifetime is shorter than expected, then the
insurer will have to pay for lost profits. Obviously the
clauses of the insurance policy in relation to lost
profits will be very restrictive so that only the real and
justified losses can be compensated.98'
Besides orbital lifetime, the satellite’s performance
can be divided as weil, from a limitation of its func
tions to total failure. This avoids an “ all or nothing”
form ula and to compensate proportionally a partial
deficiency.99'

B. Third-party orbital liability insurance
Chances o f a collision in orbit are limited, yet they
have increased due to space debris.100' Some damages
have been attributed to parts of other satellites. It has
been suggested that Cosmos 1275 has been com
pletely destroyed by space debris. It was even found
that during the 7th Space Shuttle mission, in 1983, a
paint flake had just missed destroying its window in
space.101' In cases such as these, it is difficult to find
out the origin o f such debris and determine liability.
The insurance m arket does not issue policies ex
ceeding 12 to 18 m onths.102' This has not been seen as
a problem by clients, given that the greatest exposure
to risk is during launching. Once the satellite is in
orbit then the risk o f a faulty collision becomes very
remote, if indeed it still exists.
Yet, the risk o f collision between two jointly
launched payloads is higher than usual at the moment
they are set free by the carrier. NASA has taken
precautions against such an eventuality. According
to art. V.2 of the “ NASA Shared launch Agreement
on Payloads Launch and Associated Services,” “ the
user shall obtain, at no cost to NASA, insurance
protecting the U.S. government and its contractors
from any third party for any damage resulting from
a free-flying payload after separation of the payload
from the shuttle.” 103'
8. Re-entry Liability Insurance
Authors neither specify whether damages, in case
of a space object’s re-entry, are covered by thirdparty launch liability insurance, nor leave any hint
for such an eventuality.
The re-entry o f a space object may cause damage
and gives rise to economic claims. Some dangerous
re-entries have been registered. By 1972, 34 cases of
crashed satellites or rocket stages were reported. In
1969 a Japanese ship was hit by pieces o f space debris
and 5 sailors were injured. The most wellknown are
those of the Soviet nuclear powered Cosmos 954,
which in January 24, 1978, fell in Canada, and of the
American Skylab, which in 1979 fell over Australia
with pieces up to 500 kg hitting the ground. Worries
have been expressed during the re-entry of another
Cosmos (1402), in October 1982.
Re-entry Liability is purely a third-party liability.
On the one hand, the 1972 Liability Convention holds
liable the “ launching” State for any damage caused
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:y a space object on the earth or to aircraft in flight.
On the other hand, the satellite, when it re-enters, is
;onsidered as having already lost its commercial
alue in orbit.
The range o f damage caused by the re-entry of the
>kylab is not known. Claims due to Cosmos 954
iamages were settled through negotiations between
Canada and the USSR. On April 2, 1981, Canadians
ind Soviets signed a Protocol, under which Canaiians accepted a paym ent o f CS3 million “ in full and
'inal settlement of all matters connected with the
iisintegration of the Soviet satellite ‘Cosmos 954’ in
January 1978.” As Hurwitz points out, Canadians
agreed to accept C$3,041,174.70 less than the com
pensation originally demanded, and C$10.979.143.66
ess than their actual expenses.1041
It is not clear what damages the Soviets paichfor.
implicitly, however, it was recognized that “ the def
inition of damage in the Convention included ‘dam 
age to property o f States’ caused by nuclear con
tam ination,” precautionary steps to limit damage,
and psychological harm .105' Thus, for a damage
which did not include any bodily injury or other
tangible property damage, actual expenses were of
C$11 million. W hat could the am ount to be claimed
have been if such injuries had unfortunately oc
curred? And what if the satellite was owned by a
private entity not having taken any third-part liability
insurance for re-entry?
O f course the launching organizations or the launch
ing organization would have paid. But, w ouldn’t it
be safer for them if the satellite’s owner had to take
an insurance policy for third-party re-entry liability?
If up to now, only self-insurance is practiced for the
re-entry risk, then this is not a wise path to follow.
9. State Subsidies/Insurance
“ In addition to financial protection against space
mishaps through private insurance contracts, pro
tective practices have been used by governments for
subsidizing either directly or indirectly commercial
space endeavors, including launches, conducted under
the authorization and supervision of those govern
m ents.” I06) Since the price of launching influences
directly the insurance coverage and the premium
paid, every governmental intervention permitting the
launch price to be lower could be considered as a
form of indirect insurance.
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(1) USA
The private sector in the U.S. benefits from in
direct subsidies. American launch corporations did
not pay back the im portant research and develop
m ent cost of the launch vehicles.107’ Instead, the
D epartm ent of Transportation explicitly received the
order to encourage them .108’ According to section 15
o f the Commercial Space Launch Act,I09> the private
sector could acquire certain governmental facilities
and equipment at a “ fair market value” or on a cost
basis, determined by the governmental agency pos
sessing the facility in consultation with the Depart
m ent of Transportation. Although section 15 recom
mends not to provide direct governmental subsidies,
American launch corporations, such as Transpace
Carriers Inc., have paid very interesting prices for
obtaining launch installations.110' Research will con
tinue on ELVs, corporations will continue to benefit
from it, and they could soon be using the Cape
Canaveral and Vandenberg facilities. M oreover pro
tectionist groups in the 96th U.S. Congress proposed
the creation of a “ Space Industrialization Corpora
tio n ” in order to prom ote, encourage, and assist the
development o f the space industry.110
Direct subsidizing is obvious in the difference, on
the one hand, between nominal and practiced prices,
and, on the other, between practiced prices and the
total cost of a Space Shuttle mission. In 1977, a deci
sion was made for prices to remain stable for the first
three years of the Shuttle’s operation. They were
going to be increased in the following nine years in
order to cover the expenses of all twelve years.U2)
Clients could pay in advance as high as $100,000
and as low as $1,000 1975 dollars for “ small selfcontained payloads.” 113’
These nominal prices were similar to those prac
ticed by ESA/Arianespace and w ithout discrimina
tion to American or foreign clients. The price for a
satellite o f the half-Ariane-3 class was $18 million;
for an Atlas Centaur class satellite, occupying half of
the Shuttle’s bay, $24 million, plus $6 million for
the Payload Assist M odule (PAM-A), the satellite’s
booster to the geostationary orbit. But pricing was
flexible and could be revised according to the size and
weight of the satellite, the type and time the flight was
scheduled, and the number of clients on the same
flight.114*
Thus, until the fall of 1985, NASA was effectively
charging, according to the 1977 pricing system, $38
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million 1982 dollars for the full use of the Shuttle’s
cargo bay.1151 In addition, NASA has for a long time
offered the prom otional price o f $10 million, o f
which C anada took great advantage. As a result,
praticed prices varied a lot from the announced
nominal prices.1161
C orporations entering the space launch services
protested, however, against these low prices (and
those of Arianespace), which compromized their
commercial chances.1171 NASA decided, starting in
the fall o f 1985, to set a new price o f $71 million, and,
after 1988, a minimum o f $87 million. This put
NASA in conflict with the Department of Trans
portation which suggested a price as high as $150
million.
,
In 1985 President Reagan settled the issue with
National Security Decision Directive 181.1181 The
Shuttle’s 1989-91 commercial flights should be auctionned, starting at the bottom price of 74 million
1982 dollars for the full Shuttle bay.1191
Now let’s compare the announced or practiced
prices with the total cost of a Shuttle’ mission.
According to estimates, the total cost exceeds $200
million.1201 O f this cost, the commercial part o f the
Shuttle’s mission represents the 2/3 or the 3/4; yet,
the price paid by clients was far from covering even
the commercial part.1211
All this has been, however, changed after the
Challenger accident. NASA announced, in August
1986, that the Space Shuttle will be limited to launch
ing payloads that require the unique characteristics
of the Shuttle or those that otherwise directly serve
U.S. national security or foreign policy issues.1221
This policy has been codified in the National Security
Decision Directive 254, stating that “ the STS will be
phased out from providing launch services for com
mercial and foreign payloads that do not require a
manned presence or the unique capabilities of the
STS. If there is a need for additional NASA capacity
for government launches, then NASA is authorized to
contract for necessary ELV launch services (U).”1231
Obviously, NSDD 254 does not prevent NASA
from undertaking commercial launchings. Conse
quently, given the present situation of the m arket, the
Shuttle price would remain closer to the bottom ($74
million), and, thus, the U.S. government’s subsidiza
tion will persit at the same levels.1241

(2) Europe/ESA/Arianespace
The A riane vehicle was developed in the context of
ESA and commercialized by Arianespace.1251 As in
the US, Arianespace benefits from indirect subsidies
to a different degree and with different modalities.
The most im portant form o f subsidy is that ESA does
not recover the research and development cost o f the
launch vehicle. ESA members have made available to
Arianespace the production facilities of the Ariane
ELV, France, against payment, the use of the Kourou
base, and CNES made available some of its person
nel. Arianespace benefited as well from the com 
mercial prom otion of the launch vehicle made by
ESA and the preference ESA members have to show
to the Ariane launch vehicle.1261
ESA members paid 175 million 1975 French
Francs (F.F.) for a simple, full, 1.7 tons capacity.
Ariane 1 launch; 150 million FF for a simple demiAriane or Thor-Delta (1.1 tons) launch, and 95 mil
lion FF (per satellite) for a joint launch of Thor-Delta
class satellites.1271 But, according to the Declaration
o f January 14, 1980, and the agreement between ESA
and Arianespace, the latter could offer lower prices
to non European clients, who usually obtained a
20% reduction.1281 Under this “ two tier princing
policy,” ESA members had to pay, until the 1st of
July 1986, higher prices in order to subsidize the
Ariane vehicle.1291
The “ two tier pricing policy” was aimed at pro 
moting A riane and permiting it to compete with the
Shuttle which was already havily subsidized. But
U.S. corporations (in particular Transpace Carriers
Inc.) complained about this two tier pricing, and, in
May 25, 1984, Filed a petition before the U.S. Trade
Representative.1301 Arianespace declared in a com 
munique o f May 29, 1984, that, after 1987, the “two
tier pricing” would be suppressed. Then negotiations
between ESA and the U.S. authorities started at the
end of 1984; ESA exercized pressure by wanting to
expand discussion on subsidies and pricing o f all
space transport systems, including the Shuttle and
future means.
Presidential NSDD 181 and 254 were answers to
the ESA initiative and pressures. The TCI petition
was dismissed by NSDD 181; Arianespace practices,
said the decision, “ are not unreasonable and a
burden or restriction on U.S. commerce.” 1311 Finally,
NSDD 254 limied the Shuttle’s commercial missions.
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(3) USSR
In 1985 the Soviets created the Glavcosmos organi
zation in order to provide the means for interna
tional cooperation, and also to commercialize the
P roton launch vehicle.132' In July 1986, the foreign
trade Litsenzingtorg agency created the group
Cosmos, with the mission to take orders for foreign
satellite launches.1331
The Soviets proposed quite interesting financial
terms for launches. A 2 ton geosynchronous satellite
launch would cost $30 million instead of 40.1341
Moreover, in case of a failure, Soviets offer a free
new launch.1351
Besides this indirect insurance coverage, Ingoss
trakh, the Soviet insurance agency, announced some
insurance coverage systems.1361 In addition, in order
to increases their credibility, Soviets have as well con
tacted, in 1988, some Western insurance companies,
whom they wanted to associate with covering space
risk.1371
(4) China
The Chinese and trying to commercialize their
“ Long M arch” 3 and 4 vehicles through the Great
Wall Agency (CGWIC). They claim practicing prices,
terms and conditions compatible with those other
services provided in the market, without missing to
advertize that prices for “ end users” are more com
petitive than those of others.1381
Their terms are close to those offered by the
Soviets. For a geostationary launch of a 1.5 ton
satellite, they ask a price of $30 million. And like the
Soviets, they offer as well a new free launch in case
o f failure.1391
As Jiao Yong states, the People’s Insurance Compnay o f China (PICC) insures launch services with
rates and conditions similar to those of the world
m arket. Customers “ can select all kinds o f launch
insurances” and PIC C may “provide reasonable
gross insurance” ; “ if the required gross insurance of
customers is over the insurance offered by PIC C , the
latter can be in charge o f reinsurance to the interna
tional reinsurance m arket.” 1401
10. Satellite Rescue and Insurance
In November 1984, Space Shuttle Discovery has
captured and brought back to earth the Western
Union C orporation’s Westar VI and the Indonesian

71

Palapa B 2, whose loss was compensated by $105
and $75 million respectively. Moreover, in 1984.
Challenger repaired the satellite Solar Max in
orbit.1411 James Begs, the NASA Administrator, said
then that rescue missions perm itting maintenance
and provisioning o f satellites in orbit could extend
their lifetime from an expected 7 to 10 years up to 40
to 50 years.1421
Such an extension of lifetime or the recovery of
satellites could have im portant consequences for the
insurance business. In fact, Lloyds, who had paid
S180 million in compensations, took possession of
the satellite and wanted, after repairing them for a
cost o f S5 million each, to sell them again for a total
of $60 million.1431 Westar-6, sold and renamed
Galaxy 6, was expected to be launched by Ariane in
1990 m\
Although such operations are limited to low earth
orbit, after these successes, the space insurance com
m unity thought that rescue missions could better the
insurance’s financial condition and allow clients to
pay lower premia; also, that future policies had to
contain clauses on the property and the rights on
rescued satellites.1451 But, according to others, rescue
missions were difficult,1461 and not very interesting
financially, given the cost of rescue1471 and the cost
of repairing the satellite.
11. Future (New Space Activities)
M ore than 90% o f space activities are military and
scientific, with governments assuming the space risk.
States will continue financing m ilitary space applica
tions and will always provide them with insurance
coverage. But States have also initiated commercial
space activities, and then subsidized the entry of
private enterprise, either by offering their know-how,
space facilities, and low launch prices, or by provid
ing, as they were obliged to by the Liability Conven
tion, third-party liability coverage.
Governments, however, with the sole exception of
the Cosmos 954 case, have neither paid any com
pensation for third-party liability, nor are they going
to compensate satellite losses during launching (given
the inter-party liability waiver) or in-orbit (given the
difficulty of demonstrating fault in space). If one
puts aside governmental third-party liability cover
age, which has never occurred, the burden of com
mercial applications coverage has been carried solely
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by market space insurance, which has paid important
compensations, and, as a result, has been in a state
of crisis for many years now. Thus, the role of space
insurance in the development o f commercial space
activities has been very important.
Currently, in the western world, governments tend
to gradually limit their involvement and entrust the
future of commercial applications to private enter
prise. It is only natural that the latter needs coverage
against space risk, and market space insurance com
panies are going to provide it. Thus, in the future, as
in the past, the space industry or commercial space
activities depend on market space insurance.
The state m arket space insurance and its ability to
insure with low premia, however,, depends on govern
mental policies and on the space industry. What
could States and the space industry do in order to
facilitate the space insurance business?
First of all, States and launching agencies should
increase the reliability of their launch vehicles and
stop practicing inter-party liability waivers. It is un
reasonable that the destruction of a satellite during
launching is not compensated by the one who might
have originated this damage.
States should also make efforts to limit orbital
debris. Not only for environmental reasons, but also
because of the increasing risk of damage due to colli
sions in space, which, in case they occur, are going to
be compensated by the insurance business. As the
problem of space debris is not going to be resolved in
one day. States should set rules and accept procedures
determining or clarifying fault in orbit. In conjunc
tion, they should consider the problem of orbital
debris re-entry and the related procedures for ad
vanced notification and cooperation in limiting
damage, something that has not happened in the case
of Cosmos 954.
States, particularly those not practicing free in
formation, and launching agencies should also
cooperate in providing statistics and data on their

launchers. Insurance companies could thus deter
mine more accurately the degree of reliability of the
offered space services.
Finally, technological developments are expected
to increase the num ber of space activities, reduce the
cost of delivering a pound in orbit, and increase the
reliability o f future space transportation systems.
This will mean a greater need o f insurance, lower
premia and less compensations. Nevertheless, States
should pay attention in establishing the rules of
liability for future space activities. Problems of inter
pretation, such as those already pointed out in the
Intergovernmental Agreement on the use of the
Space Station,14S) should be avoided.
In establishing new rules, States should also show
creativity. Many of them are today working on Aero
space Plane (ASP) projects. Is, for example, com
pensation for collisions with aircraft going to be
based on the principle of absolute liability charac
terizing space objects, or is this going to change
because ASPs are expected to have the (double)
nature of an aero-space object and move in the aero
space medium as aircraft?149’
Finally, Doyle’s comments on space risk could be
the concluding suggestion:
“ (Space) risks arise in a variety o f categories
and are being dealt with today in several ways.
There are no simple or finai solutions to the
problems raised. A great deal more attention is
required. It may prove fruitful for an interna
tional conference among the space launching
and using nations to explore the problems and
implications of risks involved in spaceflight and
to consider whether or not international limits
on liability should be established and agreed
upon among States. The risks are real and their
management is essential. The fear of assump
tion o f risk should not be allowed to become a
m ajor impediment to the peaceful uses of outer
space .li0)
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ANNEX 1.
Satellite

Launching Agency

Date of launching

Owner

Satcom 2
O.T.S.-l
E.R.S. 1
Satcom 3

NASA
NASA

26/3/1976
13/9/1977

RCA
European
Japanese
RCA

ESA
ESA
NASA/STS

6/12/1979
23/5/1980
10/4/1982
10/9/1982
10/9/1982
1983
1984
1984
9/6/1984
11/9/1985
31/5/1986
1985

ESA
ESA
ESA
ESA

1986
9/8/1989
9/8/Γ989
22/2/1990

ESA
Insat-1A
Marecs-B
Sirio-2
TDRS-1
Westar-6
Palapa B-2
Intelsat V
(Intelsat)
Leasat-3
SynGom
Geostar (package)
TV-SAT 1
Hipparchos
Superbird-B

ESA
ESA
NASA/STS
NASA/STS
NASA/STS

Failure
Thor Delta

Insurance Compensation
$9 million U.S.
$29 million U.S.
$40 million U.S.
$77 million U.S.

Ariane 1
India
European
European
W.U.Co.
Indonesia
Intelsat

Ariane
Ariane
in orbit
in orbit
in orbit

$65 million U.S.
$20 million U.S.
$105 (112) million U.S.
$75 million U.S.
$102 million U.S.

A3, VI5
A2, V18
failed GSO
in orbit
in orbit
Ariane
Ariane

$85 million U.S.

ANNEX 2.
ASTROPOLICY
ASPIS-PRONIA
GREEK INSURANCE COMPANY INC.
THE FIRST ASTROPOLICY IN THE WORLD
MOON SERIES No. 1
ASPIS-PRONIA, acting jointly with their Exclusive Agent INTERAMERICAN underwrite the first life astropolicy in the
world covering the unique space risks o f the insured astronauts N. ARMSTRONG, E. ALDRIN and M. COLLINS during
their flight to and back from the Moon on board spacecraft APOLLO 11 as well as during landing and stay on lunar ground
of N. ARMSTRONG and E. ALDRIN.
INSURED ASTRONAUTS
NEIL ARMSTRONG, aged 38, born 5 August 1930. Chief of the Expedition.
EDWIN ALDRIN,
aged 39, born 20 January 1930. Lunar module pilot.
MICHAEL COLLINS, aged 38, born 31 October 1930. Command pilot.
EXTENT OF COVERAGE
Loss o f life or disappearance in space and Permanent total disability of the insured astronauts.
INSURED AMOUNTS
The drachmae equivalent-at date of issue o f this life astropolicy-of-thirty thousand U.S. dollars (530,000.-), or drachmae nine
hundred thousand, (Dr. 900,000.-) divided equally among the three insured astronauts, as follows:
NEIL ARMSTRONG: The drachmae equivalent of ten thousand U.S. dollars ($10,000.-) or three hundred thousand
drachmae (Dr. 300,000.-).
EDWIN ALDRIN:
The drachmae equivalent of ten thousand U.S. dollars ($10,000.-) or three hundred thousand
drachmae (Dr. 300,000.-).
MICHAEL COLLINS: The drachmae equivalent of ten thousand U.S. dollars ($10,000.-) or three hundred thousand
drachmae (Dr. 300,000.-).
The insured amount per astronaut has been fixed at the drachmae equivalent of U.S. ten thousand dollars ($10,000.-) since
this amount represents the average size o f life policies issued in the United States of America.
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BENEFICIARIES
The proceeds shall be paid to the beneficiaries designated herebelow in the event of loss of life or disappearance in space of:
a. Astronaut NEIL ARMSTRONG: to his wife Janet and children: Eric (bom 30 June 1957) and Mark (born 8 April
1963), in equal shares or to the survivor.
b. Astronaut EDWIN ALDRIN: to his wife Joan and children: Michael (born 2 September1955), Janice {born 16 August
1957) and Andrew (born 17 June 1958), in equal shares or to the survivor.
c. Astronaut MICHAEL COLLINS: to his wife Patricia and his children: Kathleen (bom 6 May 1959)Ann (born 31
Octorber 1961) and Michael (born 23 February 1963), in equal shares or to the survivor.
In the event of permanent total disability, the proceeds are payable to the insured astronauts.
INCEPTION OF ASTROPOLICY
On boarding spacecraft APOLLO 11 on the set date of 16 July 1969, or any other launching date within the year 1969.
EXPIRY OF ASTROPOLICY
On completion of the quarantine of the insured astronauts following return of spacecraft APOLLO 11 to Earth.
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