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Satellite Insurance

From Dependency to Independence
”’comparative study”

Abstract:

The world has recently withessed a tremendous technological
development in the field of communications and information technology that
is sweeping the world rapidly and successively, which has brought about
radical changes in many areas, especially outer space.

However, this technological development did not come without
challenges, as many legal problems have emerged, including satellite risk
insurance, which is the subject of our study in this research; as the
research highlights the risks associated with space activity that can be
classified as "space risks', which helps in identifying the subject of space
insurance by exposing the basic conditions that must be met in the
insurance contract .

To this end, the research addressed Anglo—American law "English
and American" and Latin laws such as French law to be a beacon for us to
be guided by in knowing the nature of space risks in order to identify these
risks as a subject of space insurance .

In addition, the research addressed the nature of space insurance in
the context of the general rules of the insurance contract, taking into
account the principle of good faith as an example .

The research also highlights the pivotal role of modern technology,
such as artificial intelligence and data analysis, in preventing space risks .

Bearing in mind that there are many practical concerns in space
liability insurance, one of the most important problems facing the insurance

industry is the lack of expertise in assessing the risks of space activities, as
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each insurance coverage depends on assessing and balancing risk and
return factors .

While the high premiums imposed on space insurance undoubtedly
generate high returns, the uncertainty associated with the risk in relation to
space activities stands as an obstacle in providing space insurance .

Although private companies have entered the space field, countries
still bear the cost of conquering space and support their citizens' efforts in
marketing space, providing them with knowledge at low or no cost, space
facilities, low prices for launching satellites, and even paying compensation
to others for damage caused by space debris .

Thus, countries support private sector companies and reduce the
capital that the latter risks, as the extremely high risks are one of the
reasons that led to the entry of insurance into this field .

This research deals exclusively with satellite insurance by examining
three different types of insurance in outer space (pre-launch insurance,
launch insurance, and orbit insurance).

Keywords: satellite insurance contract, space activity risks, artificial
intelligence, insurability of outer space risks, types of satellites, insured risk

in satellite insurance .
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Chris Kunstadter , Small Satellites and Risk management, Insurance, and Liability
Issues , Handbook of small satellites , 2020 , P.1032 . space insurance provides
coverage for satellite owners, operators, users, manufacturers, launch service
providers, and other space operators during launch, initial operations, and on-
orbit operations, through the life of a satellite or payload. In addition, ancillary
coverage is available for pre-launch risks (e.g., assembly, integration, testing,
transportation, pre-launch processing), end-of-life deorbiting and reentry,
financial consequences (e.g., political risks and credit risks), and other risks.
Space insurance includes virtually all technical risk from launch onward, and
covers all risks, with few exclusions. The cost of space insurance is typically the
third largest cost for a space program, after the satellite and the launch

services.
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Garry Gumelar Pratama** Nadhifathur Rochmah Ruswandi ** , TRANSNATIONAL
BUSINESS LAW JOURNAL , Transnational Business Law Depaertment, Faculty of
Law, Universitas Padjadjaran , Volume 2 , Number 1 , Februari 2021 , p. 68 ,
Manikowski Piotr and A. Weiss, Mary, “The Satellite Insurance Market and
Underwriting Cycles”, The Geneva Risk and Insurance Review, No. 38, 2013,
p.149 .
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Garry Gumelar Pratama, Nadhifathur Rochmah Ruswandi , Space Insurance For
Small satellite Launch and Operation in the setting of Indonesian Law ,
Transnational Business Law Journal ,
Faculty of Law, Universitas Padjadjaran, Volume 2, Number 1, Februari 2021, p .
68 .
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M.G. Bourely, L'assurance des activates spatiales, Annuaire de Droit

Maritime et Aerien, Vol VII, 1983, p 361.
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M.G. Bourely, op,cit , p.361 . Comsat was the first in 1965 to buy pre-
launch and launch insurance; Intelsat followed in 1968; in-orbit or satellite
life insurance was not offered before 1975 .
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E.R. Finch and A.L. Moore, Astrobusi ness, Praeger, New York, 1984, p
46 . The first ‘astropolicy’, made by a Greek insurance pool, insured the crew
of the Apollo 11 mission.
The second, made by the National Space Institute, provided coverage for the
crew of one of the Shuttle’s missions.
"l calil) T e Yyt Asliall LY o ol T plas aladiad G ge 4dl gaus ()
Glo ) ) olat) I Gat dua slalia cpalhaaall cpla ob Y ) Gl olad) (e adll

LYY Gy Mg cmalil) o LaS aglad) pliadl) aggde oo Gilisy eliall il aggha of Galad
1ve



i 4By (¥ mhae o Sladl) auall 3y Cg (e Aldiadll DLl g ¢ Shlsll
Lol il il 558 Al

I elaill & Leliall LEY) D) cllee o il pla Jof eday ol
e omali algy Jof € Cua YAVY D Al Guelill Gan g Alladil an V) JaiSa
Westar) La uelua (il @b Gleti Western Company Union 48,5 cuila
Y

oo Al BHKN e VAV ale b el Galill Jlae (g J5) S S8
e <OTST cluall jaill 4,01 s Ll AUlS o )aia; Thor-Delta DUaY) daie e
o ¥ Osale YA el clS y5 als

Oasall BILY) @lal dglad) dail) e dgad) Adgped) Glazal) 1 iy
SOl sl e liall el @by culidiall Lo

CulS G 6y e e Lellas I Y daeluall SV e el Sl ol olld aes
Oseldl) e sl 130 Y cadoall Ghalall Al 3 bl JS0 @i e liall Sl llis
LAY Gl 1l (e Ailiadll e Caglaa Ay ST S

DLl ey et ) Gleshad) lelia pllad lai) oo clisall Bl g
L DLY) 3yeals e lual)

el " Gaaly ey cAyilall) alua¥l Gali ) Sl Gaysad Jal Ga ' el el T dgadly

- bl acal) 4 Jary s M) oLl " Aaluall jlaay 'l

el pllas (e lolud) S slalll Gua (e gan Leliall SLEY) o onaldll mllaias ol il

plua] Adaiiy 2 gy 4 LaS . Lsliall JLEY) U] £ pdia Jalia (e el dldads (] o "sLadl) o

Cdelal L) e g A] duilad

531 ()

Laurent Archambault , Antoine Tchekhoff , Quelques reflexions sur I’assurance

spatiale , droit de assurance , pratique juridique , finance & Droit , 2005, n 64 ,
p.103 .
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Mark Williamson , Space Insurance a calculated Risk , Volume 36 , Issue 4 , 19
April 1990 , p.139 .
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Andrea Jean Harrington, Governing Activities in Outer Space: Responsibility,
Liability, Regulation and the Role of Insurers, A thesis submitted to McGill
University in partial fulfillment of the requirements of the degree of: Doctor of
Civil Law (DCL) in Air and Space Law, 2017, P.10. “As early as 2008, the
insured value of the in-orbit insured satellite fleet alone was $17.5 billion.7 In
2010, of the almost 1,000 operational satellites in orbit, only 175 commercial
satellites were insured.§ As of 2015, the space insurance market covers
approximately 205 satellites orbiting the Earth with a value of approximately $26
bil-lion “ .
tsirall Gl b L llisy
Pagnanelli Risk Solutions, “Space Activities and Relevant Insurance
Implications”, Risk Management, , May(2009). No. 45 .
51 ()
Allen J.could. Orin m. linden, Estimating satellite insurance liabilities, 2000. “
The costs of building and launching a satellite are enormous. Routinely, such
costs can be as high as $250 million. Yet, one out of every ten satellites are
destroyed by launch failure or fail in the first year of operation. Indced, recently,
the field of satellite launching has seen much increased activity as commercial
communication providers attempt to place large constellations of satellites into
orbit to create global communication networks “ .
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Justine MIGNONAT-LASSUS , Gestion Des Risques et Aspect Assurantiel Dans

Les Projets Spatiaux Contemporains, Mémoire, Faculté de Droit Et Science

Politique, Université D’Aix —Marseille, 2022 , p.7. il disait que «Aujourd’hui,

selon I'association Union of Concerned Scientists, c’est plus de 2.063 satellites

operationnels qui sont en orbite autour de la Terre au 1er avril 2019. 38% de ces
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satellites, soit 788, sont dedies a I'observation de la Terre et 37%, soit 773, aux
services de communication .

YO/E/Y o e g Y Al ¢ i) A e U adgal) o Flia
https://pole-transports-facdedroit.univ-amu.fr/sites /pole-transports -
facdedroit.univ-
amu.fr/files/public/master_aerienmignonatjustinegestion_des_risques_et_aspect_a

ssurantiel_dans_les_projets_spatiaux_contemporains.pdf
TAN



gl A Gl B s & elihual) oS Gl egin 8 Leie sl layhliag
Aol HLaY) e Gulil s ailad ) B g dll b ke haly deluall L)
Js¥) g A
lgia 4l8ll5 Whliag 4o linal) JLEY) aggia
S lbaua ¢ \SM) Clyils ¢ gua B

ler capail) Cum (e Ls plaiaY) e leda e lial) HLaY) Ji ol 4l cadle 1 (e
b DUl Lealiy s @las N Ald (im0 (Kay cleilindiis leailads leelsily
() aylall ¢ Lal
Lslial) jLadY) asgda 1Yl

e s ObY) pia e (Slad puan ol e "eliall jall) " mllias Gl
SELPRSE I IS WP PP S REES

O WS Ol min dsn sy v ebiall Dl gl LAY Gl (g Laiy
Y] g (el gmads (68 08 dpelall LY

o5 @ el Ji) Mdegls e liall HLaY) e oleg dlia (oulad) 13 ey
O (GaV Jsa s il Llsall o laill ddana Jia) Lelia §f (G V) U

Leliall JLE) " sladl) agle B 4 yaall Adlagleagaal) CUSY) (g Chugy ol . ozl (V)
oaml) cchygu o Amala VLAYl MeYly cilagiiall Laglsi€il Al Alaall Cladgal 4y paal)
DAY Ga Yy

GS5S Jsa 298 dnbs alual (6 Ble L Aualil) Apadl (e uaaly s LS gl L) o) cua (")
A gt Syl ) LYy SIS s pll Aymal) LS cpad

Aapad) S)gSl) iSg) uadll Joa Lol WY auadd) AT B SeS A (JUal) Jpw Slad
(A

Olaey (b ol Fpal)  Jia Bud pland b @AY QS8 Ly (pa S agdal) el ga el
cagaly ugis

8 (')

Elizabeth Howell ,Ben Biggs , Artificial satellites now number in their hundreds of
thousands in orbit around Earth , 17 January , 2022 , p.1 . “satellite is an object

in space that orbits or circles around a bigger object. There are two kinds of
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satellites: natural (such as the moon orbiting the Earth) or artificial (such as the
International Space Station orbiting the Earth)” .
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Frans von der Dunk, International Satellite Law, University of Nebraska -
Lincoln, 2019 , p.1. “a manufactured object or vehicle intended to orbit the earth,
the moon, or another celestial body.”
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Bernard K. Major Schafer,Solid, Hazardous, and Radioactive Wastes in Outer

Space: Present Controls and Suggested Changes, California Western International
Law Journal, vol 19, no 1,1988, ppl- 46.

YA/E/Y Y ey i i) A e U adgal) ol
https://scholarlycommons.law.cwsl.edu/cgi/viewcontent.cgi?article=1465&context
=cwilj

8 (1)
Reynolds, Glenn H.; Merges, Robert P.. Outer Space: Problems of Law and

Policy. Westview Press , (1998), p.179 - 189 .
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M Sankaran , SPACE DEBRIS , Space Books Series for Children , U R Rao
Satellite Centre , 2023 , P.5 . “Any man made object in Space - that is, in the
Earth’s orbit — and which is of no use to us, is called Space Junk or Space Waste
or ‘Space Debris’. Do you know what this debris comprises of? Satellites which
have completed their useful life, non-functioning satellites, exploded satellites,
last stages of rockets, used up rocket engines, frozen fuel dusts, corpse of
monkeys and dogs sent into space for experiments...! Not just these items, you
could also see garbage bags discarded by astronauts, pliers, gloves.... and many
more!! Space Debris is abundant in Low Earth Orbit (LEO) of altitude 400km to

1000km. We can also find Space Debris in Geostationary Earth Orbit (GEO) which
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is above equator at an altitude of 35,786km. The geostationary orbit contains all
the communication satellites which are very useful to man. These GEO satellites
are used for communication services like Television, Telephone, Internet, weather
forecasting, predictions of natural calamities like hurricanes and cyclones. Hence,
all the countries are competing to have their own satellite in this geostationary
orbit. The satellites in this orbit are generally very huge. Their mass is about 4 to
6 tons and they are designed to work for 15 to 20 years. So, if they become
non-functional before their design life, they form a huge Space Debris.
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Nitin Agarwala, Cyber Attack against Satellites , Synergy — Volume 3 , Issue 1

,February 2024 , P.71 .
TAA



ASatl) Ayl adaivg WS LY o2a 358l Aeliall JLaY) duag e iy
() AUl alidany e licall el b
tige liall LY dia i jlalia jalae b Lad 5l Cogug
eeliall el b aSail) Gl )ps) dialdll oKey Gua caSadl) Akl e eMdud)
el i 1AV e e i s cojlae st ol A2 o Ll 138 4 B aSaill
AR QW e alas el
S e Cstge e LY Jll Asadll o i rdgelal) L) oy o Gy gdal
Gllasaly doeliall HLaY o Jlal¥) Jhay lae docliall LAY claag e g
LAl ) g Al Jie dgee e ae Al gl Ay
lelia had duabill 3isy claagdl o paill 130 bz sliall jadll alily & qedal
Glaglee i1 ) gop B L capuns § celuall el leluy Al @byl e Jsaall
Alia Gl cupd o Aaaa e

e Sl Jeaty Glaagdl 238 a8 (DDOS):dejsall deadll (e Glojall Cilaaa
oo g i )] Glhadl; deliall LaY) & oSam ) Ll e b st
- Cleadll Julasiy Lebdaad ) (535 Laa cJaxd)
e lal) jLabl Laglsisal) laliall (e 4Bl & o llal) plSd) jg0 G

Ll (sl gl el e s peae ) allall 3585 e lilaa) o 1SA) il calS 1Y)

e liall L) L) Gy ) G i€ LAl e BN 3 TS5 Ly s 505

Sy cbaadl) " allally Sladl) oa) e Wydliy Lelall LY es (ola) sde .1zl ()

SYYE gl VT (Blgall Guadd) agy ¢ Slaly aBsag By sedia Jla (dgalsal

YoXE [ ofY ey oyl ) Al o Jll) abgal) o Ui
https://www.parlmany.com/News/2/547818/

: 5 (')

Maitha Khalifa Alshaer , Cyber Attacks On Satellites Review & Solutions, 2024 ,

p.2.
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Marie Noeline Sinapin , L’intelligence artificielle : entre opportunités et risques
légitimes , Université Paris—Saclay , France , 2020, p. 2 .
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George Anthony Gal , Cristiana Santos , Artificial Intelligence in Space , 2024 ,
p.1
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Gianluca Fontanesi, Artificial Intelligence for Satellite Communication and Non-
Terrestrial Networks , 25 Apr 2023, p.45 .
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JEAN-PIERRE GOUX, SATELLITES ET ENVIRONNEMENT: QUAND LES
PROMESSES DES MEGACONSTELLATIONS SE HEURTENT AUX LIMITES DE
L’ESPACE , PROGRAMME DU MATIN , 2023, p.3 .
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Victor Pellet, Télédétection satellite du cycle de I’eau. De I’optimisation du
traitement des observations a [I’intégration des produits restitués,Thése,
Université Pierre Et Marie Curie, 2020, p.1. il disait que «Les satellites
météorologiques ont pour mission de recueillir les données utilisées pour la

prévision du temps et I’étude du climat de la Terre » .
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ELHABBOULI (H.): Le contrat d'assurance-vie en droit compare franco marocain,
Thése de doctorat, Université de Rennes 1, 2015, p.102. il disait que « De
maniére générale, il est admis que le contrat d’assurance est un contrat
consensuel qui se forme par le seul échange de consentement et que le fait qu’il
est exigé que le contrat soit rédigé en écrit en caractére apparents ne saurait
consacrer le caractére solennel du contrat. Le contrat d’assurance existe bien
avant la rédaction de I’écrit qui demeure un simple élément de preuve du contrat
dans la conclusion est parfaite dés I’accord des parties » .
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BIGOT (R.) et CAYOL (A.): Modification du contrat d’assurance, exigence d’une
preuve écrite, note sous Cass. Civ. 2e, 21 janv. 2021, Dalloz Actualité, 9 février
2021. « Si le contrat d’assurance constitue un contrat consensuel, sa preuve est
subordonnée a la rédaction d’un écrit. Lorsqu’est contestée la réalité du contrat
ou de sa modification ou le contenu de ceux-ci, la preuve ne peut en étre

rapportée que par le contrat ou un avenant signé des parties « .
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Art. 1108/1, C.C.F., dispose que 'Le contrat est commutatif lorsque chacune des
parties s'engage a procurer a l'autre un avantage qui est regardé comme

I'équivalent de celui qu’'elle recoit'.
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BRULHART (V.): Droit des assurances privées, Stampfil Editions, Berne, 2e éd.,
2017, p.309.
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Philippe Casson , Risque et code civil « Quelques réflexions sur I’aléa dans le
contrat d’assurance » , Lexis Nexis , DOSSIER N° 1, 2017 , p.5 . il disait que
« La notion de contrat aléatoire a longtemps posé difficulté en raison de
I’apparente contradiction de rédaction des articles 1104, alinéa 2, et 1964
anciens du Code civil. L’ordonnance du 10 février 2016 régle la question en
consacrant I’alinéa 2 de I’article 1108 du Code civil & la définition du contrat
aléatoire « .
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Héléne VILLAIN , Contrat d’Adhésion et Justice Contractuelle étude Comparée
FRANCO-QUEBECOISE , thése , Faculté de droit, Université de Lille, 2022, p.4 il

disait que « Le contrat d’adhésion est celui dont les conditions générales,
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soustraites a la négociation, sont déterminées a I’avance par l'une des
partiesy.

51 ()
CHENEDE (F.). « Le contrat d’adhésion de I’article 1110 du Code civil », in Libres
propos sur la réforme du droit des contrats: analyses et principales innovations
de I’ordonnance du 10 février 2016, Paris: LexisNexis, 2016, p. 71.
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V. art. L241-1/al.1 du Code de la consommation, 'Les clauses abusives sont
réputées non écrites’. Et v. aussi art. 1171/al.1, C.C.F., 'Dans un contrat
d'adhésion, toute clause non négociable, déterminée a l'avance par l'une des
parties, qui crée un déséquilibre significatif entre les droits et obligations des
parties au contrat est réputée non écrite’.
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Cécil Gaubert, Insurance in the context of space activities, in “ Handbook of

Space Law” by: Frans Von Der Dunk and Fabio Tronchetti, Edward Elgar
Publishing, USA, 2015, p.931 .
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Allen J.could. Orin m. linden : Estimating satellite insurance liabilities , 2000,
p.53.
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Allen J.could, Orin m.linden :Estimating satellite insurance liabilities. p.53 — 54
Immediately following the successful deployment of a satellite into a usable orbit
there is a roughly 5% probability that the satellite will experience a total or partial
failure in the first six to 12 months of its life. This period is referred to as the
Post Separation Phase(PSP). While orbital losses most frequently occur during
the post separation phase they can occur in the later years of operation as well. If
the satellite survives PSP it enters the in—orbit or I-NO phase and the probability
of failure is much diminished in any one year. Indeed, once in orbit, many
satellites operate for periods that are years in excess of their expected useful life.
Still, unexpected total or
partial failure may occur at any time. " .

51 ()
Goddard Sarah , “ satellite Owner take precautions for meteor storm “ , Business

Insurance , vol 32, Issue 43, 1998, P. 65 -66 .
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Allen J.could, Orin m.linden :Estimating satellite insurance liabilities. p.5%. '
Placing satellites too close together can cause degradation in the observed
operation of a satellite due to electromagnetic interference from a neigh bor.
Currently, a restriction for bids satellites from being placed closer thanl.5 ° of

orbital arc from each other ' .
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Allen J.could, Orin m.linden, op, cit . p.5%. " Concerns about the catastrophic
failure of multiple geosynchronous satellites in close proximity due to pockets of
intense magnetic activity in solar storms cause some insurers to limit their
exposure within orbital arcs of a selected size, say 3—-5 °. Because solar storms
can last more than a day, all geosynchronous satellites may be exposed to a
single “ .

8 (')
Jurgen Rendtel, Meteoroid streams, meteor showers, WGN, the Journal of the

IMO, October (2014) , P. 155.
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Heinrichs, Mathilde , L'aggravation du risque en droit des assurances , Master en
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Bulloch, Chris, "Satellite Insurance Woes... And US Policy Problems," Interavia
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Allen J.could, Orin m.linden :Estimating satellite insurance liabilities. p.51 .
Premiums for satellite insurance grew from around $150 million in 1986 to
$1,028 million in 1997, dipping to $860 million in 1998. Losses during that same
period were erratic, generally less than $100 million per year prior to 1989 and
growing to an average of $600 million per year in the last few years, except for
1998 which was an exceptionally bad year for the industry.
By May of 1999, more than $1.4 billion had been paid for 1998 claims, with
another $500 million reported, s In-orbit failures contributed 69 % of the 1998
and 31% resulted from launch losses, contrary to the expectation that most
losses occur during launch.
The distribution of 1998 losses to launch and in orbit (INO) losses is partly
reflective of the growing number of insured satellites that are already in orbit.
Further, as of August 1999, estimated losses for 1998 and 1999 combined
exceed $2.25 billion, well in excess of premiums of $1.37 billion for the period.
So, we see that the satellite insurance industry was profitable for the 20 years
ending with1998, ~° but that profit margins have declined as rates have fallen
over the last few years.

Indeed, in 1997, rates averaged around 16% of the insured values and generally
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coverage for launch plus a year of in—orbit coverage. In 1998, rates dropped to
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Pamela L. Meredith, Space Insurance Law-with a Special Focus on Satellite
Launch and In-Orbit Policies, The Air & Space Lawyer , Volume 21, No.4, 2008 ,
p.13 .” Satellite launch and in-orbit insurance is provided by the world insurance
market. Because of the large insurance amounts involved, no single insurer will
provide the insurance. Satellite insurance may cover the value of the satellite, the
launch, and the insurance premium, in all often in excess of $150-200 million for
a geostationary communications satellite. Or it may cover only the value of the
satellite or a portion of it. Major space insurers include Mwlich Re of Germany;
Swiss Re of Switzerland; Lloyds of London; Belmuda-based XL Aerospace and
ACE Group (both with offices in the United States); Global Aerospace of the
United Kingdom (also with offices in the United States); La Reunion Spatial,

SCOR, and Space Co Group AGF of France; and Tokyo Marine of Japan”
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2022, Thompson COE, p.8 .
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Laurent Chassot, Philippe Wenker , Philip Chrystal , Droit spatial national « Etude

portant analyse de différentes législations spatiales nationales, en vue d’une

réflexion de lege ferenda «SEFRI, Division Affaires spatiales , 30 juin 2021 , p.47
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in the non-occurrence of the event insured against” .
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