CHAPTER 1
Regulatory and Contractual Background

§1.01 OUTTINE

This chapter covers the factual, regulatory and contractual background of space
activities: First, the main facts of space activities, satellite operation and application
wilt be outlined, together with today’s challenges and the risk and insurance perspec-
tvg, in order to show the full aspects of space activities. Then space activities will be
presented from international, European and national law perspectives, at each level
presenting the regulatory and contractual framework. The author’s objective is to focus
on those issues within the scope of space law, which may be important from an
insurance point of view. In other words, it is necessary to identify the scope of the
activities that come under space law and are directly related to the risk of exploring
outer space. The aim of identifying the space activities in this context is to distinguish
space risks as a subject of insurance coverage in space insurance contracts, which will
be looked at in the subsequent chapters.

[A] Facts

In order to understand the space activity based on launching a satellite into orbit, the
features of the launch and its risky nature need to be explained. The facts are that, in
order to make the launch operation successful, i.e. to place the spacecraft in the Earth’s
orbit, the launch vehicle (LV) has to lift off the ground and accelerate rapidly to a
minimum speed of approximately 28,000 km/h. In order to reach the Moon or other
celestial bodies, the velocity must reach about 40,000 km/h to minimise the time
needed to pass through the stressful atmosphere, during which the engines must work
on the edge of their performance limits. In those conditions, the rocket engines burn
large quantities of propellant at a high rate, while at the same time the vehicle is
controlled from the ground so that it follows its planned trajectory. The whole launch,
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from lift off until reaching the transit orbit, takes approximately ten minutes.' The
above circumstances are of significant importance for the shape of the industry: it is
costly, it is risky and until the 1960s there were no legal provisions regulating this area.
At a national level, the legal framework is still in its formative stage.”

There is no doubt that launching a rocket into outer space is still an extraordinary
endeavour, catching the eyes of the whole world each time. It is, however, only the first
part of a very precise, though not so spectacular, process being the core of the satellite
business and bringing the most revenues to the space industry. The launch operation
is only a means of transport for the satellite in its travel to orbit, where starts the
operational phase, enabling it to render various services to Earth. The operation of
satellites stands behind many daily activities of all modern societies and makes outer
space a necessary part of our lives an Earth. The operation of satellites has become, as
many experts say, ‘vital to our planet’s operation’ and ‘provide us with one of the many
keys to achieve the agreed sustainable development target’, as ‘it has transformative
power to address our concerns™ Satellite operations are behind the various practical
uses of satellite signals, such as ‘traditional’ communications, remote sensing, to
which we can now add new techniques for satellite applications.* Broadening the
scope of using space technology brings various benefits that cannot be undermined. It
gives us knowledge about the Earth and its environment; it enables us to obhserve
changes in climate and the ozone layer; it allows us to watch the environment and is
a neutral resource for assessing the risk of natural disasters, or mitigating the effects; it
provides vital assistance for making meteorological forecasts as well as facilitating
communication and reducing information gaps around the world, includin g serving as
a tele-education and tele-medicine tool. Many technologies that were designed for
space are now used on Earth, and a great many innovations developed in the aerospace
industry, such as microelectronics and modern computers, have implication arid
applications that should significantly impact medicine, education, transportaticn,
agriculture, etc.®

It seems that space activities have grown into a whole space industiv, waich is
now more than fifty years old. Its starting point was on 4 October 1957,~vhen Russia
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Jaunched the first artificial satellite, Sputnik, shortly follo_\yed after by United Statl?s
(US) Explorer I in 1958. While they initially served military purposes, the rapld
development of technology in a short time opened the d(.JOT qu various satelhﬁte
applications that we know and use today. The cmnmergahgahon of .the laungh‘
industry started in 1962, when the first commercial conmmmmn?ns sareuzt;, TEIE'S.TEH
1 owned by AT&T, was launched by National Aeronautics and Spcx_ce Administration
(NASA) by Delta Expendable Launch Vehicle (ELV) and placed in geots‘ynchrobnous
orbit (it took place on 10 July 1962). It was shortly followed by Telestar 2 in 1962° and
others. The satellite insurance market saw its dawn on 6 April 1965, when the Intelsa'}
1 satellite ‘Early Bird’, insured by the London market, was launglled by_NASA.
commercial pressure for the private use of outer space has been growing co_ntmuously
ever since, and has now, finally, been reflected in legislation (first international, then
national), the privatisation of international organisations (such as Intelsat, InTnarsat,
Eutelsat and Intersputnik) and of course insurance, which has accompanied the
commercial use of outer space from its early days. '
Considerirg the present situation in the space industry, according to the Organi-
sation for Econemic Co-operation and Development (OECD) report, it should be not.ed
that only ¢igit countries and the European Space Agency (ESA) are able to organise
launch! operations. Since 1994, there have been approximately 1,300 success'ful
launches in total, which comes to more than seventy launches worldwide a year, with
¢ves eighty launches in 2015 and approximately hundred launches in 2016., .tljloug_h
inany of them including several smallsats.® The numbers seem to be'stablhsmg in
relation to the early stages in the 1980s, but the industry is still subject to strong
variations due to a low number of launches, a similar satellite life, the replacement
cycle, etc. As regards commercial launches, there are six companies able to offer
commercial launch services, with Geostationary Orbit (GEQ) being the most demanded
orbit, due to its profitability, as the home to large communication satellites. The
demand for future launch services is expected to face stable or increasing demand from
institutional and commercial clients.” Suffice it to say that the industry related to
satellite services is worth approximately USD 122.9 billion, with revenues of USD 203
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= 'IE‘?ii@h it covered only pre-launch property risks and third-party liability risk; Gimblett R.,
Liability. Space Insurance into the Next Millennium in: Dut]o_ok on §pace l,aw‘Over thg Ngxt ‘3{‘)
Years, (Lafferranderie, G.), Brill 1997; Gaubert C., Insurance in the Context of Space Amuu_tes_m.
Handbook of Space Law (Dunk F.G. von der, F. Tronchetti, eds). Edward Elgar Publishing
Limited, 2015, p. 910; Kayser V., Launching Space Objects: Issues of Liability and Future Prgspeczs,
in Space Regulations Library, vol. 1, Kluwer Academic Publishers, New York, Boston, DoxdchhF,
London, Moscow 2004, p. 12; Diederiks-Verschoor 1.H.Ph., Kopal \f'.i A[l IH[FO(}!MCUOH 'tp Space
Law, Wolters Kluwer, 2008, p. 113; Manikowski P., The Columbia bpr_zce Shuttle Tragedy:
Third-Party Liability Implications for the Insurance of Space Losses, 8(1) Risk Mgt. & Ins. Rev.,
142, John Wiley & Sons, 2005. ) )
8. OECD, The Spaie Economy at a Glance 2014, OECD Publishing, Paris 2014. DOI: ht[p://dx.dm:
org/10.1787/9789264217294-en; See also http://space.skyrocket.de/docfchr/lau2016.htn‘1,
https://sites.google.com/a/slu.edu/swartwout/home/cubesat-database, accessed 23 August
016. .
9 (2)EC?D The Space Economy at a Glance 2014, OECD Publishing, Paris 2014. DOI: http://dx.doi.
org/10.1787,/9789264217294-en, p. 76.




§1.01[A] Katarzyna Malinowska

billion and only last year it grew by 4% (data from 2014) which is above the average
global growth.'" The facts are that, by the end of 2014, fifty-seven countries operated
at least one satellite as launching states, and altogether there were 1,261 operating
satellites in the Earth’s orbit."!

The space activities are accompanied by a regulatory framework adopted at
various levels and in various forms, including international and national legislation,
both in the form of hard law and in the form of soft law. No regulatory framework
existed, however, at the moment when the space industry was emerging. The first
successes in space activities were followed by respective legal provisions, first at the
international level, then flowing down to the domestic level at a much later stage.
These were enacted not earlier than in the 1960s, initiated by the Outer Space Treaty
(OST) and followed subsequently by four ‘space treaties’: the Liability Convention
(LC), the Rescue Agreement, the Registration Convention (RC), and the Moon Agree-
ment. The regulatory framework for commercial launches at a national level was
introduced initially by Norway, but within a limited scope, and then, as the first
comprehensive legislation, by the US in the Commercial Space Launch Act (CSLA) of
1984."* It was introduced at the sunset of the US monopoly in the field of launching
operation' and reinforced by announcing a new trend in space politics of the US,
aimed at encouraging US commercial satellite launches to be privatised, with the
natural consequence of limiting NASA’s involvement in commercial space opera-
tions.'* By that moment, NASA, based upon the authority granted and authorisation
given annually by the US Congress, had already made several dozen reimbursable
launches, a growing percentage of which were commercial launches for the privately
owned satellites.'"” Apart from that, it was also an era of undertaking
private/commercial launches on a more regular basis and on a larger scale than ever
before by governments.'® The international regulations did not follow this trend,
however, and still only involve states as addressees of international regulatéry
framework, though they set basis also for the commercial space activities. <Thus,
private commercial launch activity is regulated by national law, by soft law or by the

10. Satellite Industry Association, 2015 State of the Satellite Industry Repoit htip://stakeholders.
ofcom.org.uk/binaries/consultationg/spacefscience—cﬁ/responses/State_,oLthe,Satellite_
Industry_Report_2015.pdf, accessed 27 August 2016,

11. Of which 38% are communication satellites, 14% government communication, 14% earth
observation, 11% R&D, 8% navigation, 8% military surveillance, 5% scientific, and 2% are
meteorclogy satellites.

12. Though the first national legal act was enacted by Norway in 1969, it was very vague and
general; see also Hermida I., Legal Basis for a National Space Legislation, Space Regulations
Library, vol. 3, Kluwer Academic Publishers, New York, Boston, Dordrecht, London, Moscow
2004, p. 78.

13. Dunbar D.R., Schrerer L.R., The U.S. Commercial Launch Services Industry and International
Competition, Paper Session Il B, 1989, pp. 5-1.

14. Laisné M., Space Entrepreneurs: Business Strategy, Risk, Law, and Policy in the Final Frontier, 46
J. Marshall L. Rev. 1039, 1040, 2013.

15. Mossinghoff G.I., Sloup G.P., Legal Issues Inherent in Space Shuttle Operations, 6 J. Space L. 47,
51, 1978.

16. Greenberg J.8., Considerations When Analyzing Investment in Space Transportatior. Business
Ventures, 47 Acta Astronautica, 2000,
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contractual clauses of Launch Services Agreements (LSA) worked out by the space
industry. -

The space industry as a whole, and particular activities within it, is backed up by
the financial institutions, as, due to the enormous costs of a single space project, the
support of external financing constitutes an inherentApar’[ of t‘hc whole endea'ivour.
Another important partner of the satellite operators are tnsurers, in accordancethrh ?he
known statement that without insurance there is no financing, and without financing
there is no space mMission. 17 Exceptions from the above principle may onls_z concern
public space missions, financed by governments, though in this case the insurance
scenario of the space project is also seriously taken into consideration. The space
insurance coverage at the beginning was offered by aviation insurance, as the brapch
the most capable to assess the risk related to the flight. It was clear that the principal
issues that space insurance had to face in the beginning were somehow similar to thosre
relating to aviation insurance in its early stage, i.e. the potential of catastrophic
consequences of hazards that could not be precisely measured.'® It has been stressed
by the experts that the space industry faced in its infancy the same problems as. othelg
ultra-hazardous aciivities with respect to the insurability of the relevant rlsk‘s.
Quickly, however, it appeared that the specific nature of the space industry required
such a cpecialised approach that a separate branch of insurance needed to be
developed for insuring space risks.?® At the moment, the scope of space insurance
carapetition is still small, as there are about forty insurers worldwide able to offer space
coverage.”!

The first space insurance contract was concluded in 1965 for COMSAT's Early
Bird satellite with coverage of pre-launch insurance and third-party liability (TPL)

17. See for example, Coopersmith J., The Cost of Reaching Orbit: Ground-Based Ji,aumfh Systems, 27
Space Policy 77-80, 2011; Dembling P. G., Assessing the Space Insurance Field, 34 Proc. on L.
QOuter Space, 387 1991. o )

18. International Space Brokers Ltd Memorandum - Risk and Legal Liability in Conmlercml_Space
Launches, 2000, http://www.publications.parliament.ul/pa/cm] 99900/cmselect/cmtrdind/33
5/335ap04.htm; accessed 14 January 2017. _ _ .

19. Ross S., Risk Management and Insurance Industry Perspective on Cosmic Haz_ards in: Handi_)ook
of Cosmic Hazards and Planetary Defense (J. Pelton, F. Allahdadi, eds), Springer International
Publishing, Switzerland, 2015, p. 1100. )

20. Kuskuvelis 1.1., The Space Risk and Comumercial Space Insurance, Spc_lc_e Policy, May 1993; Hc_rl
K.U., Legal Aspects of Risks Involved in Commercial Space Activities, Momreal 2003._ It_ is
however worth mentioning that the space TPL insurance still is underwritten by t_h_e aviation
insurers Gaubert, C., Insurance in the Context of National Authorisation in: Nauonal_ Space
Legislation in Europe: Issues of Authorisation of Private Space Activities in t_he ngpt of
Developments in European Space Cooperation (Dunk F.G. von der, ed.), Mqrtmus N;}h(_)ff
Publishers, Leiden/Boston, 2011, p. 170; Gaubert C., Insurance in the Context of Space Ac?wa_tms
in: Handbook of Space Law (Dunk F.G. von der, F. Tronchetti, eds), Edward Elgar Publishing,
2015, p. 911. _

21. Inlemgtional Space Brokers Ltd, Memorandurm — Risk and Legal Liability in Com mc’rcza,l_ Space
Launches, 2000, http://www.publications.pa rliament.uk/pa/cm199900/c_mselect/cmtrd|nd/33
5/335ap04.htm; accessed 14 January 2017 hitp://www.publications.parliament.uk/pa/cm199
900/cmselect/cmtrdind/335/335ap04.htm, accessed 29 August 2016.
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insurance, written by marine insurers.?” It is stressed that launch insurance was not
possible at that time, due to a lack of data as to the probability of the hazard related to
the space endeavour.*® The coverage of launch and in-orbit risks began in 1968 with
insuring an Intelsat fleet of satellites, providing for a franchise for the first launch. The
first insurance contract without a franchise was concluded in 1975 for the launch of a
Marisat satellite. It was also the year of concluding the first in-orbit insurance.?* The
history of space insurance is indicated by years of losses, followed by an increase in
premiums, and then by the years of revenues with no substantial damages suffered by
the industry.?® The numbers of the current space insurance sector, however, do not
seem to present an effective landscape: at the moment, there are only about 250
satellites covered by insurance, with an exposure of USD 26.5 billion. The insurance
premiums collected in 2014 amount to USD 700 million, while the space industry
revenue for that period is approximately USD 203 billion.*® The total insurers’ actual
capacity for launch coverage amounts to approximately USD 750 million, and in-orbit
coverage to approximately USD 550 million,*” where the largest share belongs to the

22. Reeth van G., Space and Insurance, 12 Intl. Bus. L., 127, 1984; Pagnanelli B., Tracking Take-off
of Space Insurance, 2007, www.pagnanellirs.com/downloads/id281 107.pdf, accessed 27 Au-
gust 2016; Kuskuvelis L1, The Space Risk and Cornmercial Space Insurance, Space Policy, May
1993 - different (stated that it covered also launch insurance).

23. Horl K.U., Legal Aspects of Risks Involved in Commercial Space Activities, Montreal 2003.

24. Harrington A.J., Legal and Regulatory Challenges to leveraging Insurance for Commercial Space,
31st Space Symposium, Technical Track, Colorado Springs, Colorado, United States of America
Presented on 13-14 April 2015; Reeth van G., Space and Insurance, 12 Intl. Bus. L., 127, 1984;
In -orbit insurance needed more time to take-off and it appeared only in the 1980s; PagnanelliB.,
Tracking Take-off of Space Insurance, 26 November 2007; Daouphars P., L’assurarnce des risques
spatiaux in: L'exploitation commerciale de 'espace (P. Kahn, ed.), Bourgogne 1992, p. 254,

25. The first claims appeared in 1977 and they resulted from the launch failure of OTS-1 satellits,
being a total loss, and then in 1979, when the Indonesian Satcom 111 satellite launch appeared i«
be a failure and caused a claim for USD 77 million (constituting 200% of the loss ratic). The
situation repeated in 1984, when the total amount of claims reached a level of USD 28C niillion,
and in 1985 - for the amount of USD 351 million; in 1986 - USD 81 million. The aboveesulted
in using all the reserves accumulated by the insurers and caused marine insurers 19 withdraw
from underwriting the space risks; Koops-Jubitana S.C, Commercial Launch Arivies: Launch
Contracts and Launch Insurance - Liability Aspects, Leiden University, 209, p. 55; Traa-
Engelman van H.L., Commercial Utilization of Outer Space — Legal Aspects, Retierdam, Drukderij
Haveka 1993, p. 232; More in; Merédith P.L., Robinson G.S., Space Law: A Case Study for the
Practitioner. Implementing a Telecommunications Satellites Business Concept, Martinus Nijhoff
Publishers, 1992, pp. 318, 339.

26. Wade D., Insurance for Spaceflight, Spaceport, UK, Royal Aeronautical Society, 2016; Data
provided by Kunstander C., Space Insurance Market Querview, 2013 say about 205 satellites
insured totally (GEQ - 185 for the value of USD 22.5 billion; LEQ - 20 for the value of USD 1.5
billion), where the annual premium ranges from USD 750 million to USD 1 billion and claims
from USD 100 million to 1.8 billion; the average insured value per satellite amounts to USD
100-300 million, up to USD 400 million (up to 750 million for dual launches). As regards the
space insurance figures, in 2013 it collected USD 775 million premium, but incurred losses in
total value of USD 806 million (one single claim of Intelsat in the amount of USD 406,200 million

coming from failed Sea Launch launch) Kunstadter C., Space Insurance Market Overview, AIAA
Workshop, 2013; so far, annual claims varied from USD 100 million to USD 1.8 billion; while
annual premium ranges from USD 750 million to USD 1 billion. Fer seventy to eighty launches
annually for a worldwide scale, the insured is approx. 50%.

27. Capacity means an amount available to cover one risk and in terms of the market capacity it
means an aggregate of all capacities that underwriters individually allocate to the given risk, see
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Lloyd’s market. As regards TPL insurance, the worjld capacity is approxima»tely LZIESD
£00 million. The space insurance market is a volatile one and cyclical (Axciom),* it
goes through cycles of soft and hard markets. It is claimed that for a few Years now, the
market has been growing softer, after the last increase of premium rates in 200‘8. Apart
from that, the volatility is also attributed to the relatively small number of insurers
(approximately forty®?) and insurance contracts (twgnty to thirty a%muall.y), as well ag
the possibility of the whole premium collected being consumed 1.r1 a single event,
constant technology changes, generic nature of failures and the unique natu.re of each
space project.”’ The response of the space insurance market to ioss§5 1; usually
relatively short and results in an increase of rates and reduced capacity, thc.}ug.h
nevertheless a shift of claim trend in relation to the level of premiums and capacity is
inevitable.™ ‘

What is interesting is that, in spite of the volatility, the space insurance line was
pot hit so much by the financial crisis as other lines of insurance business. Tl"_his was
due, among other things, to the fact that space risks are subject to unde.rwr.ltl.ng and
contracting a long time before the space programme actually begins. The risk is insured
at the manufactuzing stage at the latest, which is approximately two to three years
before the tfaurch and further space operations. Of course, the decline in the risk
written could depend on the shrinking financing of subsequent projects.”® The current
situation~of the space market has been described by experts as stable, but with
‘wnderlying fragility’; ‘profitable’ but with increasingly thin margins. The space
neurance market also faces many challenges these days and this concerns mostly
environmental factors and the increasing amount of space debris, commercial human
spaceflight and smallsats insurance.*

Space Insurance Market, Report by Timofeev Aleksander MSM 09 15U, Strasbourg; Timofeev A.,
Space Insurance Market — Report, Strasbourg 2009, p. 10. o i

28. Manikowski P., Weiss M., The Satellite insurance Market and Underwriting Cycles, 38(2) Geneva
Risk & Ins. Rev., 148-182, 2013. ) o . ‘

29. Ashas been mentioned, the space insurance market is a sophisticated one and it gathers only the
most specialised insurers, i.e. Swiss Re, Munich Re, AlG, Partner Re, Global Aerospace, Irlt_‘er
Hannover, XL Catlin, Lloyd’s syndicates such as Atrium, Beazley and some ot‘he_rs. Morgan G.,
The Space Insurance Market, The 6th Annual International Conference ‘Aviation and Space
Insurance in Russia’, Moscow 26 February 2015. _ _

30. It should also be pointed out that the volatility is not expressed o_nly in the amount of premium,
but also may consist of higher deductibles, shorter coverage periods and satellite health related
exclusions (DTV report of 27 February 2009}. Efimova Y., Butchers M., Space Insurance Report,
Knowledge Transfer Network, 2014, p. 10. '

31. Kunstadter, C., Space Insurance Overview, Proceedings from 14th [111ernat10r1ql Sp;ce Insurance
Conference 2005, 2007; Gould A., Linden O., Estimating Satellite Insurance Liability, Papers on
Fall CASAC Conference, 2000.

32. Timofeev A., Space Insurance Market — Report, Strasbourg 2009. _

33. Stevens N, Lecture at London Institute of Space Policy and Law, October 2016 (not published,
copy with the author). N _ -

34. Bradford M., Space Market Pricing Steady Despite Ailing Economy, But Risks on the Rise,
Business Insurance, 13 April 2009. _ _

35. Kunstadter, C., View fromn the Leuding Edge, Proceedings from 2nd World Space Risk Forum
2012, WSRF; Morgan G., The Space Insirance Market, The 6th Annual International Conference
‘Aviation and Space Insurance in Russia’, Moscow 26 February 2015.
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[B] Satellite Operation and Application

The tasks performed by the satellites are the only ‘visible’ part of their operation, but
they could not perform any services without being backed by manoeuvring, command-
ing and tracking the satellite, all of which is necessary in order to keep the satellite
properly functioning in a dedicated position in the Earth’s orbit. For purposes of this
chapter, these activities will be referred to as the ‘operation of the satellite’. The
operation of satellites, from both the regulatory and risk point of view, should be
distinguished from the application thereof on Earth. In this respect, the space segment
and ground segment should be distinguished (upstream and downstream activities).
The oldest, best-known and most profitable part of the space industry,* related also to
the most complex and developed regulations, is satellite communications. The distinc-
tive feature of this sector is also that it is subject to legal regulation, even in countries
that have not developed domestic comprehensible space law (such as Canada), or the
European Union (EU), the harmonisation power of which, though it excludes space
matters, is still extended to particular sectors of space applications. It must be
remembered that this is only one of the many possible applications, of which remote
sensing (earth observation) and satellite navigation are gaining in importance and
present potential for commercialisation, as well as becoming a subject of regulatory
endeavours on international, European and national levels.>”

The communication satellite sector is a worldwide net in various orbits, including
serving telephone communications, internet and television broadcasting.“ Communi-
cation satellites are operated mostly by private operators, such as Intelsat, Iridium,
Global Star, SES. It clearly exceeds the frames of the space sector in the strict meaning,
which is very visible in the role played by the International Telecommunication Union
(ITU) in the technical coordination of frequencies to be used by telecommunications
satellites, due to the assignment of frequencies, which is a necessary conditint, of
undertaking space activities in this field.* The potential of communication satéliiies®®
was visible ever since the first communication satellite was launched. 1=crbit by
Intelsat in 1965. It was able to provide 240 telegraph circuits simultaneovsly; or one TV

36. Annual global sales in communicagjon satellites sector amount to EUR 110 billion as for 2012,
Densing R., Reinke N., The Need for European Independence in Space Applications, European
Autonomy in Space, Springer, 2015, p. 132.

37. Traa-Engelman, van, H.L., Commercialization of Space Activities: Legal Requirements Constitut-
ing a Basic Incentive for Private Enterprise Involvemnent, SP 05 /1996, pp. 122 et seq.

38. Specific categories of communication satellites are usually distinguished by type or by the
purposes they serve and services they render. Most communication satellites services are
defined as fixed satellites services (FSS), broadcasting services (BSS) and mobile satellite
services (MSS) - and are also called the ‘big three’ satellite communication services. Definition
applied by ITU, Pelton J., Satellite Comumnunications, Springer Science & Business Media,
Arlington 2011, pp. 13-14.

39. It seems to be a challenge for the future, due to the limited number of free slots in-orbit; Hobe
S., Current And Future Development Of International Space Law, Proceedings United
Nations/Brazil Workshop on Space Law Disseminating and Developing International and
National Space Law: The Latin America and Caribbean Perspective, United Nations, New York,
2005, pp. 10-11.

40. The communication satellite industry has the largest (2010 - revenues at the level of USD 170
billion - including associated branches such as manufacturing and launch services).
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channel, which was more efficient than transatlantic (.:ables. This shows that it. is the
technology that remains behind the success, as it is directly related not only with the
technical possibilities, but also affects the cost feu:tors.4 1The success has also been
connected with allocating new, higher frequency bands. . o

The second sector of significantly growing importance, satellite r}amgatmn,
serves the global positioning of ships, spacecrafl, aircraft and automob{les. It ]1§s
spread from military and commercial purposes to CQHSleer Usag.e. The mcrease in
satellite navigation applications is due to the growth in the population and infrastruc-
ture. In this respect, the issue of lability is more and more a concern ’of. opeTators and
their customers, rendering services to the public, and also posgs questpns Wlth respect
to the application of space law to that branch of space services. Navlga[{gn services
initially served military purposes and were operated by governments, but v::th
opening up GPS to the public, a huge market appeared.for hardware and sgftware. It
was realised that navigation is ‘an essential critical infrastructure,” which was ‘the
reason behind the EU developing Galileo, composed of thirty satellites. Ngvzga’qon
satellite systems. are on the increase in various couniries, such as in China
(Compass/Beitlot), Japan (QZSS) an_d India.

A thicd sector, remote sensing,™ consists of measuring data about the atmosphere
and the curface of the Earth with high temporal and spatial resolution It is a.key
technoipgy for monitoring the environment (weather, flooding landslides and .agncul-
turo) and providing info from the sensors measuring the surface, prqcessmg Efnd
converting it.*® The main significance of the remote sensing is perceived in protection
of the mankind from natural disasters*” (e.g., the Copernicus project in the EU). The
majority of remote sensing satellites operate at an altitude of ar.ound 800 km.
Meteorological missions fly even higher - to GEQ, from where the emlre_ Eal.”th can be
viewed. In remote sensing also we can see a clear change in application, from
espionage in early days to the modern, environmental services. Radar technology used

41. From C-band communication satellites have been switched to Ku-band (10-14 GHz].and
Ka-band (20/30 GHz); though the higher a frequency is, the.: more the weather affects the signal
quality, though the new technologies are able to make it resistant to that factgrr lfoudelka_ 0., The
Technical Dimension of Space, Quter Space in Society, Politics and Law, Springer Wien New
York, 2011, pp. 46-47. .

42. US GPS - twenty-four satellites; Russian Glonass — twenty-four satel\hte{s. N

43. Koudelka Q., The Technical Dimension of Space in Outer Space, Society, Politics and Law,
Springer Wien New York, 2011, p. 49.

44, Supra, p. 50. N _ o

45. Soucek A., Earth QObservation, Outer Space in: Society, Politics and Law, Spru_}gm WIGH1NEW
York, 2011, p. 122, Gabrynowicz 1.1., The UN Principles Relating to Remote Sf_’nsmg‘ of the Earth,
in: Soft Law in Quter Space: The Function on Non-binding Norms in International Space Law (1.
Marboe, ed.), Boehlau 2012. ) ) N

46. Koudelka 0., The Technical Dimension of Space, Quter Space in Soue[y, qumcs _anfl lfaw,
Springer Wien New York, 2011, pp. 50-52; Soucek A., Earth Observation, Outer Space in Society,
Politics and Law, Springer Wien New York, 2011, p. 111. _ _

47. Hobe S., Current and Future Development of International Space Lauf, Proceedm_gs United
Nations/Brazil Workshop on Space Law Disseminating and _Develo.pmg In_ternallonal and
National Space Law: The Latin America And Caribbean Perspective, United Nations, New York,
2005, p. 11.
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to the contract), insurable interest (though with some exceptions)
nity, the basic features of the insurable risk (reflected in the conditi
event insured, etc.) and the principle of reasonableness (reflected
reasonable behaviour or obligation to fulfil reasonable expectations
that the law of insurance contract fluctuates, and the way it fluct
coherent and less divergent among the civil and common law
however, concerns mostly B2C relations, where a strong impact is
of the weaker party to the contract. While extensive protection, go
general consumer protection, is granted to the insurance contract concerning ‘g,

risks’, the insurance contracts of ‘large risks’ enjoy substantive contractual freedop
That is visible in all aspects of insurance contracts, such as pre-contractual i_nfonm;
tion, the consequences of a breach thereof and other contractual duties, as we]] asiy
the rules governing the conflict of laws. Against this background, the space insurapg
contract must be clearly distinguished from among other types of insurance Coﬂtram.s.,

principle of inde

on of fonuity P
in the obligation

). There is g doub
uates makeg it More
systems. Thig treng i
puton the Prﬂtec.tjm;_
ing even further thap

CHAPTER 3
Content of Space Insurance Contract

301 OVTELINE

flhe a1 of this chapter is to identify the risks related to -the exploration 0,‘f ou_ter jgua}c;
i i necessary for an analysis of the conter?r of space insurance c0f1tracts;11n ;}arious
- Get that it is risk that is the subject of the insurance contract. Consequen y: . us
A C f the risk in space activities and insurance have been analys?(l. First, the
| aspECtSS C:)f llazagds are distinguished, then the hazards (perils) deriving from the
?c?:ritcj?ied sources, and finally the risk understood as a combigation of h?zatrdsf T}]li
their consequences are analysed. The above has been put in the c_on ex 1 :e e
insurability of space risks, the types of risks tl_lat are covered by space 11151117a1‘ura(m:e
those risks that are typically excluded. An indlspgllsable factor of the spfaceﬁn:: rance
contract is also the period of insurance cover, which has been allalysed in the c o
of the risk period related to space activities. Lastly, the legallaspects of mfamg;;gqum
for the purpose of insurance are presented, such as the insurable value, S
insured and the maximum probable loss.

§3.02 RISK IN SPACE ACTIVITIES

[A] General

Columbia Accident Investigation Board Findings: ‘Building and launching rockets is fiu
avery dangerous business, and will continue to be .so for the foresgeab]e. Ifluture 2} Zl i
we gain experience at it. It is unlikely that Iaunchm:g a space vehicle will ever ed 1
routine an undertaking as commercial air travel.”* This statement, though expressed in

L. Wilde, P., Public Risk Criteria and Rationale for Cornmercial L{m_.’lc_h and Re_'ez}try. _Presglflftlecnei gof
UNCdPUbS Scientific and Technical Subcommittee (Federal Aviation Administration Offi
Commercial Space Transportation February), 2014.
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2003, is still valid today.” The level of risk has not much changed in recent yearsjg o
of the amazing progress in technology.” Still, the technology of the launch Phase gh
several types of hazards of technological or environmental nature able to cayge fa
of the entire space mission. With this in mind, there can be no douht that 3]
undertaken in outer space are ultra-hazardous, inherently very risky an
activity, which is potentially so harmful that ordinary person would not reg
on such an activity.* This is due to the technology, that must be used in or
out the space mission. For example, in order to reac
built up during the launch, and the high velocity o
friction with the atmosphere to be traversed trans
Moments such as the launch involve numerous
perceived as the most risky, the risk is also co
the satellite, when the deployment of

Ulaﬂy =

der toe
h the orbit, intense ener

f a space object leads tg

perils and although the
nnected with the early stage op
antennae and solar arrays takes place.
does the risk not diminish in spite of the technological progress, but in som
mmay even be increased by technology, which now allows much larger sate|
before (up to 20 m) as well ag much smaller satellites t
measures adopted for the launch and operation phase still give no guarantee
as even a single malfunctioning component may cause
no servicing in-orbit is practicable.’ Though the risk o ma-
nently disabling a satellite after it has been placed in proper orbit is relatively low, j( is
clear that in space projects, one may only mitigate risk but not avoid it ®

Risk in space activities is a mixture of technolo
perils. There are various risks and various criteria of
hazards and risks seem to be comimon for any type of
natural, market, political, operational and legal haz
which is always a loss of human life),

launch is

e CaSEsi[
lites thay

of Suceess,
a total loss of the satellite, apg

f a catastrophic failure per

gical, human and nature related
risk division. While the types (¢
activity (including technolo.g)
ards, including the worst SConrip
their meaning is quite unique ‘{or spage

—_——— e

2. The risk related to launch in relation to the whole space project risk (as @ saio to the whole

operation risk) is assessed by the insurers at the level of 30-40%: Catalano Sgrosso G.,

International Space Law, LeGisma Editore, 2011, pp. 479, 487; see ¢lxo Gould A., Linden 0.,
Estimating Satellite Insurance Liability, Papers on Fall CASAC Confzrence, 2000, pp. 53, 67.

- Ttis said that though cha nges in satellite technology may be clearly seei over time, the engineers
of the 1970s would still recc’;gnise teday's satellites as such, as thev still take the form of a box in
shape with solar arrays dep oyed off the satellite and antennas on the Earth-facing surface. Hofer
C.F,KimD., I, The Continued Evolution of Cormnmunication Satellites, 47 (2-9) Acta Astronautica,
68-70, 2000; Koudelka O, Outer Space a ‘Real’ Issue, Outer Space in Society, Politics and Law,
Springer Wien New York, 2011, pp. 48-49.

4. The notion of the ultra-hazardous activity has been outlined by the Prof C.W. Jenks in ‘Liability
for Ultra-Hazardous Activities in International Law’, 1966 cited by Brodecki Z., Liability i
InternationalLlaw, Studia Europejskie, Instytut Stdidw Europejskich, Gdynia 2000, p. 179
Parquet C_A, Allocation of Potential Liabilities and Risks in Laiunch Services Agreenients, Project
2001 Plus workshop, 29-30 January 2004; also Soucek A., International Law in: Outer Space in
Society, Politics and Law (A. Soucek, Ch. Brunner), Springer Wien New York 2011, p. 342.

5. Soucek, A., International Law in: Outer Space in Society, Politics and Law (A. Soucek, Ch.
Brunner, eds), Springer Wien New York 201 1, p. 338.

6. Pelton J., Satellite Communications, Springer Science & Business Media, Arlington 2012, p. 56.
. Ibid.
8. Elbert B. (ed.), The Satellite Comrnunication Applications [ landbook, Artech House, Tnc., 2004, p.

487. Soucek A., International Law in: Outer Space in Society, Politics and Law (A. Soucek, Ch.
Brunner, eds), Springer Wien New York 2011, p. 340.
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or 3: Conte
Il

ule is that the first thing in proper risk management ;Isjto

s The e ies to risks i ce.'® Though it seems that space risks
mﬂes‘ isk. This fully applies to risks in space. : ems (hat space 1ot
Mtify P -imarily with ‘anything outside Earth’s atmosp iy
geassociaeC T seriv’. ' it is obvious that the risk related to space opera \th
fopecple ' B HL ksY I;ut also includes substantial risks that can occur on Earth.
- P e f;sing in view of the fact that the space insuran.ce cgverage

. e 5omet1111€5]bfl:‘l CSE lift off,. However, the risks related to space operations 111(:11111 ai

i -stSicau.y - Y1 ?ed to both the Earth and space natural envlronmenl,l as WZ o

gy R e i erently from the technology of the LV or satellite an

ive inh ; : ination of all of

" .deF rocess. The specifics of space risks constitute a combinat

cturing p '
ma.nufa

= - sive
ctors. ] . ctivities requires a comprehens
{hese factors ifving the risks relating to space a
tifying the ris
Thus, iden

5 | threats that may
h. including all legal and technology hazards as We'll as ?;ﬁﬁrjone e
. . .
e his respect, insurance underwriting is 1 . :
l e isati irements introduced to the
afect ¢ i dvanced authorisation requir S :
entifving the risk. The a ! s N
of 1denufyx“?swtunq as well as elevated industry standards, have alS{?l g
- ie%i‘ d wce'? and other risk management measures, s.m,h as sys \ t.ﬂ o
e HI‘: tive risk analysis (QRA), operational restrictions (OR) 1fnt§ Sgaw
¢ nannta ¢ ! - ) o . :
e C‘Ntechnical regulations.”® All of these measures constitute par D
develnoed,

il Space Activities itute of Air and
Es Legal Aspects of Risks Involved in Commercial Space Activities, Institute
9. Horl K.U., Lega SASTECE ity. Montreal 2003, p. 18. | B
L Law’l M(;{Glllinlijfil;vf mR?s"k Management in Arianespace Space Launch Agreemnernts,
. For example, He [ .
£ Annuals of Air & Space L., 2000. ‘ 5
11. Ross S., Risk Management and Insurance :
l of Cosmic Hazards and Planetary Defense (J.
Publishing, Switzerland, 20'1 5,.p. P
12. Mission assurance is cnnmdel_edAm
\ management in government missions

g 3 Cosmic Hazards in: Handbook
dustry Perspective on Cosmtic ¢ _
. ll;exon, FI? Allahdadi, eds), Springer International

ins ; it is a tool of risk
squivalent to launch insurance; i _
b—iléqcomists of all activities performedtto _mal:;gedgé?g
. it Si s, i.e,
i d to minimise the probability of failure; it is composeg_of ;.‘sfvgatl)fg;iigﬁr(re]iability 3
nskl dane (for inherent and generic reliability) and ﬂle rea 1r‘|fe e W
valldanorn B sarticular launch) Johnson R., Managing Launch Ris iSpreiaimyiig
EBE;ZESS 0;)?1};;1- http'//wurldspaceriskforum.com/ZE)Fl-fI/tr\{E—cac;:nLnew e g
‘ I ) S 2016; To this aim, : »
SON.pdf, accessed 15 October . T0 10 AT
!(EYNO(;FE-J(:T:E&: la\?v such as draft of French law requiring Flre11chqlgzi}rl1§:1p[;o;rop i
Il?mﬁ;i)u' ?slt?fges o; the iénmch vehicles on the courseEtha[} wct;::lgsgz:]lé}e. e e o o)
” o dis i i launch in Earth a ; se _ 4
i te immediately after ¢ ok ) o
galers " ‘SJI:S;CI;[;%;?U!HH in the Global Context in: European Autonomy in Space, Spring
Curopeart S : 28 >
B i rformed not only
R 36{ ample. the Launch Collision Avoidance (Launch (J-OEA]Laq?Ji}gﬁl%ng e
B oo rci];l ,but also for civilian and military l_auncligg, the ‘(r bt 4 i
Egrer?tc;rgﬁif o p1fotect the launch against collision with ]\/?Ftblt;?[% 135(?? [:;1 e By
i C p
5 1s); Schultz E.D., Wilde P.D., Mitigatt . O e
s OCCUI_Jled lbgl(};gelgiéli)rm (1SS) from Globally Launched Qbjects, ?th ;Aﬁi;{ioms;( pt
?nremﬂﬂ(}na 0 gr 21.—2%- May 2013, Montreal, Canada; See also Wll( E’Oé:‘%cientific el e
If? 1;1_01 ::Il;e?“;):lgc]}r.mnm:\ial Launch and Reentry, Present_ed to UNLO];‘K;ICH] e
Sl?t:s:)lmmittee (Federal Aviation Administration Of;;lce of Tg;i{r’n‘;m”m;mrk R
. Ri D., Mission Assiurance Prograr “pgme : bbb
o i e R-20108591-18-Mission-Assura
3 loads/2015/04/TO 591- . L A
.aerospace.oFgé“’p't’%‘;gﬂz@u}?l?gus[/gol 6. The French Technical regulatm[jls g‘.;uida 1?tsyas$stem,
Fralnework‘LFdl : E;q:;nsing deal with the technical issues pf_ launch_; they mt;l:imr?mema] e
Ilhe Sy}item ?’ {);Et;cs[age fall- back, hazard analysis, collision avoidance, e
auncher relia 3 s
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traffic management.’ The role of the national legislation in this respect includeg o
Mmanagement of the risks related to space operations in such a wWay that they
manageable for all the participants thereof, by limiting the burden of the Tisk, aggyr:
and potentially insuring another part of the risk."® Although not harmoniseq allg -
the world, do seem to be similar, and this similarity is encouraged by the launeg;. -
authorities in the licensing process and affects the level of regulated TPr, iDSuranCe_u
It is also under a ‘harmonisation’ process via soft law instruments Worked g
several international organisations. These patterns are often followed by Datigp,
agencies and authorising authorities while introducing the safety standardg and
requirements.'” The technical standardisation of the Space operations seemg to be an
Important factor for insurers when assessing the risk concerning space acCtivitjgg,

-

analysis; Fsoa And Associated Regulations Applied To Future European Launcherg AS s
Galileo, ASME, A6, Sixth IAASS-Session 2 Regulations and standards for safety, Cahuzae p
Biard A., Date: 21 May 2013; also Lazare B., Technical Regulations for Space Operations, g Tg,;j
Box to Protect People, Goods, Public Heaith and Environment, 2014 htlp'//WWW.unoosa,g
pdf/pres/stchOl4/tech—]OE.pdf, decessed 27 August 2016; Wilde P, Public Risk Criterig g
Rationale for Cormercial Launch and Reentry, Presentation {o UNCOPUOQS Scientifie and
Technical Subcommittee, February 2014; Jakhu RS, Sgobba T., Dempsey P.S. (eds), The Neeg
for an Integrated Regulatory Regime for Aviation and Space ICAO for Space?, Springer, 2011,
p. 77.

14. It is explained for example as ‘the set of technical and regulatory provisions for promoting safe
access into outer space, operations in outer space and the return from outer space to Earth frep
from physical or radio-frequency interference.’ Contant-Jorgenson C.LalaP., Schrogl K.y, The
IAA Cosmic Study on Space Traffic Management, Vienna, 2006, https: //iaaweh.org/iaa/smdjeg
/spacetraffic.pdf, accessed 27 August 2016; Necessary measures within the STM include the
following: the introduction of safety certificates, the clarification of the terms ‘space object’ 3,
‘launching state’, the delimitation of outer space, the introduction of pre-launch notifice ;i ~
system as well as the notifications on damages. See also Lazare B., Technical Regulatio).~ or
Space Operations, a Tool Box to Protect People, Goods, Public I fealth and Environman; 2014,
http://www.unoosa.org/pdf/pres/stscl[]14/tech—10E.pdf, accessed 27 August 20 and an
explanation of the launch safety objectives. Also Crowther R., Space Security, Lectire at London
Institute of Space Policy and Law, October 2016 (not published, with the authar).

15. Johnson Ch.D., Legal and Regulatory Considerations of Small Satellite Projecesiv: Small Satellife
Program Guide, 1st edn. (M. Victoria Alonsoperez, Ran Qedar, eds), CET Fullications, 2014,

16. Kayser V., Launching Space Objects: Issues of Liability and Future Pros Jevts, Space Regulations
Library, vol. 1, Kluwer Academic Publishers, New York, Boston, Rordivcht, London, Moscow
2001, pp. 10-11; For example see: Lazare B., Technical Regulaticns fr Space Operations, a Tool
Box to Protect People, Goods, Jublic Health and Environment, 2014 Dttp://www.u noosa.org/pdf
/Pres/stsc2014/tech-1 OE.pdf, accessed 27 August 2016, The regulations include a prohibition on
generating debris during nominal operations, minimising the probability of accidental break-up,
preventing collisions with satellite of known orbital Parameters, as well as removing space
vehicles and orbital stages from protected regions after the end of the mission; the regulations
provide separate obligations for the launch systems (Art. 21) and orbital systems (Art. 40)
Decree on Technical Regulation dated 31 March 2011, issued pursuant to Act No. 2008-518 of 3
June 2008.

17. For example, IAASS drafted some recornmendations concerning the public risks related to the
launch and re-eniry, including the ‘[tJhe publication by any country invelved in launch and
re-entry operations of their practices for the identification, evaluation, and management of
quantitative risk criteria, [t]he development of voluntary international guidelines based on best
practices for identification and management of quantitative public safety risk criteria related to
launch and Te-entry operations, [T]he development of voluntary international guidelines and
benchmarks for the computation of public risks to Ensure consistency of risk estimates by
Operators’; Wilde, P., Public Risk Criteria and Rationale for Commercial Launch and Reentry
Presented to UNCOPUOS Scientific and Technical Subcornmittee by Wilde P., (Federal Aviation
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er 3: Content of Space Insurance Contract
= re of the hazards types associated with space activities may be d1v1de.d‘
e f the space mission, such as the launch, orbital and re-entry. This
per e phaseq(::ful alsg for insurance purposes and the most common structure of
ep! sE:’EIHS " e coverage. It is possible to identify generic types of hazards related
space msUFJDCe mission phases.'® This does not mean the risk stays the same, as
pesch . S'pa';:is different and should be addressed separately in terms _o[ the risk
gach spacC Egoﬁtdem failures analyses identify potential failures that gnght loccur
gssessne issi 01 their probability and effects on the LV’s trajectory anq integrity. In
e L mlS?{?; ! robability of failures and debris casualty areas are unique for each
paniculaL VEhl; Cc[jnditions and each operator,® and that is why, the data for such ;1]11
- latlﬂg based on some assumptions by reference to comparable sys?tems.
galys' " f er assessment of the risk related to the launch, it sh'opld
e oy lly refers to the technology in defining
stressed what is meant by launch. LSA usually refe e o B (R
Eeand though finally the definition depends on the type o it

G 3 22 E.
' he moment when the launch becomes irreversible® and it:
is the

e i Y i i ipment
‘b 81 18 Whc! lhe laLlllCh \dellj(.le is no IOllger mn ph SIC‘?I]. C.O:n act Wl. ]e(}ur I
a gro I L’ i i dC i S l‘epal‘ati(}[l Elﬂd LIIION POSss 5
a U ins d“at ons H at a t P 4 . ‘ 1tlon poss h e 10 ‘W e
tl laancn vehicle is droppec Q 1e carrier-aircra t, lf aﬂy], aﬂd continues up
Ne la. to

z s 23
th2 end of the mission assigned to the launch vehicle’.

i ruary ; A developed
= dministration Office of Commercial Space Transportation Feblu.aly]fzqtt,eﬁ:f{%]ifopean Spp;ce
{0; min _Lan Space Standards, as a single set of technical standards me. P crope gpace
a?:lii::gzs (]:LLEéQ standards), see also 1SO stal‘ld;irdf:fsL ng;]lu }clﬂ?d, fggg) E‘AE) foi S.g;lcg?‘ .Sp.ringer)
ed fi ted Regulatory Regime for Avia ton and Space or S »
T(?JIIEINEGV()} fg : d3rgl‘[”igigt:;§r€d D h‘;‘afezy as a Synergetic Principle in Space Activities, 10(2) FIU L
2 . Pp. 33-36; .
el i tation, DOT Office of Commercial Space
i Commercial Space Transportati n, . : o
# ?aZardm‘ix;«iaéiSISlg)fS https://www.faa.gov/about/office_org/headquarters_offices/ast/lic
ns 5 : t
e El,}l.m'lts/media/hazard.pdf, accessed 27 August 2016, pp. 1 5..‘. R
i, S. (et al.), Space Launch and Re-Entry Risk Hazarr_i _Analw-zb —a Neu ; Astmn'mﬁcal
Wl LWﬂSO?l (1.!1(1’ RZJ ermy Rr’s‘k Hazard Analysis — a New Capability, 60th Internationa a
annc [ Re- E

] 2009, p. 9. _ ) ) ) .
20 E?llilgizersebc:pigtre:?uch factpors as the experience of a given operator in relation to a given typ

chicle are taken into account. o o . -
21 Jlsunif[lq] :‘)ﬁ:ﬁtefgctor for making a failure analysis is the conceptl or' ia;lgfri:hree;pﬁ?csﬁSysteml
. 1IjlichI(J:'lte:goris;es certain types of failure resulting in one type ofb.e haviou fthe laurich system.
:mon cmanv failure response modes, the following are re_cc_)gmsed astmcg e d
trackir%g pitrfh attitude error, motor explosion, abnormal }gl_llmon,s]gﬁ?ti;; e
! 5 ation failure, . Lrnst,
ic thrust, loss of control surface, separa ! ! S L
jliiilr:)]rr:::lntfll‘u]st loss of attitude reference, thrust vec‘mr C;'Ijl'[[mlsf;g;g%agib?zgili %;,Efl)tryl[r{isk
; - Risk Hazard Analysis — a New (_.apa ility, : & o
i]gr;[rfil %Li;i;nmé I‘\Few Capability, 60th International Astronautical Congress, Korea
C 2 v,
5 intentional
22 Fn i}.[her words when the automatic lift off sequences starts, the mo{nex}é o\i ;12(;1 1t111“3 ntional
; ignition or the moment of opening the clams holding the launch vehic E’B'll-'t. Sro————
(?pemtion cannot be stopped by human intervention (apart _frorr;et_hfvpgss{i)irle*: g
g icle); g surarnce Strategies for Covering isks i Outer Spa s e
}]aunch rydﬂ%Bé,pf;S ;’eolfcl:,y irzlgl’; 2002; Parquet C_A, Allocation of Potential ng(l)}(z}lﬁlltu.s ard Risks
erspective, 18 S [ ; , 2002; ‘ ] ;
in rLi:z(nch Services Agreements, Project 2/?0,& IDI(DZIgSO (\]go[g l;s;o;dli% g% J;()rz;lii rg:e% e
i i i & s - -01,% 4 Spad
23, hitp://www .iadc-online.org/Documen

Guidelines, % 20Revision % 201.pdf.
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The launch phage itself, which for the purposes of hazards analysgj
sis

guished as a flight Stage of the launch operation, is also not Is djg

_ af : a homoge
it can be divided intg two or three parts.®® Such a division i

helpﬁu o

: Pre-operatjgn.s
- The first of these js Nowadays ‘(:Ila_i

often combined ip one contract with the launch insurance due to man

regards the high leve] of risk,?®

T.he next step necessary for the successful operation
launching and Separation from the Ly is deplo

y Similarities as

of the sate]lj ;
ving it in the proper orbit. S:teel‘a‘iteesr .
(the highest point) or Deriges (S;Ve
satellite is designed for GEQ wm]e
final orbit* (thig Phase is knoyy,

24, g;g];ltjt:otgﬁaﬁenod of_ume bgginnii]g with engine ignition and con
e Con?;grr};ltiais trajectories, or indefinitely for deep s
ik ]mpsl“aﬂ‘sace Transportation, DOT Office of Commercial $pa

995, p. 4-1. s: ww.faa.gov/about/office_or /head e Tra_nspona.

. gﬁrlr;itst/medza/?azald.pdf, dceessed 27 August 2014 B quarters_uffices/ast/hcgnm

. The firs _st_age_ of the launch begins on 2 point indicar;ed = i i :
::]]g L%;)Zérrl]seérlon ?fhthe spacecraﬁ_ and ends with the sepaasreitiotii i)vfhtiig ;ei)[nigli?ts
stage of the lauilch vehicle. The second Phase of the launch opeSﬂ]itSH begins 'y
¢ 08

moment of the first phase) and includes the pesiop;

p ofns_ OWn engine) to the right orbit. In thig p; ;f.)mng
deddor?i_t. Depending on the type of vehiclor: secijailfi’ nth,e
oty _e , this m‘ay allready be the final arbit ¢,r - asis usy lle
: es - a trans_fel orbit, from whijch the'sateiite then rur;:lveiT

T. There is alsg 4 third period distingﬂibhed, namely the

with the satellite Teaching its designated orbit

' Yons for Space and
. 205, 1999,

tinuing until earth impagy
pace lrajectorieg, Hazarq

of the lif, ff
from the lay

satellite is transported intg its designat
purpose for which the sagllite is inten
the case with

including risk assessments, suc
5 1as the QR i
concept of launch mission for o et
‘Launch Mission’ ig defined for
beginning with lift off and endin, ital i
: at or SeTt
debris released Prior to orbita] 5 i iz,
occurting ‘during a launch countdown wi i
: with any mot; i i
tt_ihe la[l;ECh pltcjitfogm (which includes a carrier a}irrcra &)oniz?t{lii];irliau.;igh 'Veh]de b
ona ar ! ]

acmevesi rgi[iltj)rrlimr;])]n;[l]:hne la(uInch platforrp -Inturn, ‘orhita] inself;ion occurs when th hicl
Wilde. B, Pt Cmm‘ 305({11) Perigee based on a computation that accounts f(f ‘iie Cf
UNCOPUOS Sepomik ander%a ali]l _Raltlonale for Commerciz] Launch and Reentry Presermi:iigi )

: echnical Subcommit iati ini. ;
of Commercial Space Transportation February) 2$e4(Federal - Administration GEER

29. Hofer C.F.,, Kim D, J., The Continyed Evolution of Communicatio

Astronautica, 77, 2000. n Satellites, 47 (2-9) Acta
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chapte
he ‘in-orbit commissioning phase’ and it includes full-scale tests).> This may last
several days - in the case of conventional propulsion systems — or even for 200-400
v in the case of “all-electric propulsion satellites’, due to the differences in the
erational features of chemical propellants when compared to electric ones. The
qatellite must be positioned continuously in order to keep a precise position in relation
olile Earth. This is the purpose of the telemetry and tracking systems.>' Physically, it
:an. pe done by the satellite’s thrusters, supporting the initial positioning, orbital
itioning corrections and de-orbiting™ and including highly explosive and poisonous
qui, or bi-propellant systems in larger sate_llites, as well as the electric propulsion
wecently, giving the satellite longer lifespan.** A failure to deploy or keep a satellite in
3 precise position (slot) can make the satellite worthless,>*
Though technological progress in that field is obvious, quite surprisingly given
{hat the space industry emerged through a ‘technological revolution’, there is not much
push to use new technologies (at least in a rapid way). This is due to the fact thﬂat both
Qperators and their insurers prefer spacecraft that are proven and reliable.?® New
iechnologies, hawever, tend also to search for solutions that, for example, enable
signal restoration and on-board processing, so new technology is not only inevitable,
but is also necessary lo mitigate the risk of the satellite malfunction once in-orbit. The
main techiaology issues are insurance related. This is also the case with propellants. The
devoorment of this sector of space activity attracts great interest and it is becoming
sk ious that changes in propellant technology may change the entire satellite business,

30. This phase is conducted, depending on the contractual relations by the operator, or by the

manufacturer, in case of in-orbit delivery contracts; to that aim however, the tracking stations

and operations have ta be arranged. Elbert B. (ed.), The Satellite Conmunication Applications

Handbook, Artech House, Inc., 2004, p. 109. Recette en vol information on the CNES website:

http://spot4.cnes.fr/spot4_fr/recette. htm, accessed 15 October 2016,

Satellite operations are based upon two segments: a space segment and a ground segment.

The ground segment includes infrastructure (fixed or mobile) enabling communications with

the satellite by transmitting and receiving signals. The ground infrastructure consists mostly

of the antennas system, apart from the distribution and network control facilities. In turn, the
space segment consists of satellites (one or a constellation) receiving signals from the Earth
containing some data (tv, telephone, etc.), transferring it through transponders and sending
back to Earth. Rendering services with help of the satellite is made upon two types of links
between satellite and ground system. This is the TT&C, which exchanges commands and
sends information between the control station and the satellite, as well as datalinks (uplinks
and downlinks) that enable communication, navigation and imaging data to be sent to the

Earth; Hermida J., Transponders Agreements, 24(1) J. Space L., 36, 1996. Elbert B. (ed.), The

Satellite Communication Applications Handbook, Artech House, Inc., 2004, Pelton J., Satellite

Communications, Springer Science & Business Media, Arlington 2012,

32. As, from the moment of separation, the satellite must rely on its own thrusters to reach the
proper orbit. In the case of electric propulsion, the thrust is continuous but low; Horne R.B.,
Pitchford D., Space Weather Concerns for All-Electric Propulsion Satellites, 13 Space Weather,
430-433, 2015.

. Pelton 1., Satellite Comumunications, Springer Science & Business Media, Arlington 2012, pp.
6, 32.

34. For example, W3B satellite launched on an Ariane 5 in November 2010 by Eutelsat, which
proved to be a failure due to the leakage of fuel from the satellite thrusters); Pelton J., Satelite
Commaunications, Springer Science & Business Media, Arlington 2012, p. 31.

. Pelton J., Satellite Communications, Springer Science & Business Media, Arlingten 2012,
p. 53.

31.
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its profitability, the time frames of projects, etc. These are much improved,
reliability is still not absolute, mostly in terms of the propulsion system, the
tional forms of which are not much different from that invented for Iaunching fifty
years ago.*® However, that change is possible and its dramatic effects have alregg,
been proven with respect to the “all-electric propulsion’*” and the same may be the cage
with ‘green space propulsion’, The endeavours (e.g., GRASP project founded by EU)yq
limit the use of hazardous (chemical) and costly propellants are still underwa
to replace the toxic and carcinogenic hydrazine), which would not onl
launch and satellite operation safer, but also limit the environmental risks on the
ground, in transportation to the launch site, etc. Another technical issye that js
insurance related is the impracticability of 00S of spacecraft®™® and remedying gy
anomalies only by tele-commanding.* This is an obvious obstacle through Mitigatip,
the losses, preventing them, and inspecting the causes of failures and anomalies, Py,
to this fact, electronics inside the satellite, powered by solar energy and batteries, sy
respond to the hazards of the space environment ‘on their own’ " F inding solutions fg
on-orbit anomalies and a shortage of propellants would be in the interest of insurers,
who would have to change the terms of insurance Coverage or make finally vivig Some
ofits clauses (such as salvage clause).*' With this in mind, it is noted however that 003

Conyey,

y [mOstly
¥ make e

—_— e

36. Coopersmith J., The Cost of Reaching Orbii: Ground-Based Lannch Systems, 27 Space Policy,
2011; Tt is claimed that most of the satellite failures are due to the bus rather than payload
deficiencies, Report of Frost & Sullivan, Commercial Comumnunications Satellite Bug Reliabilj
Analysis, 2004, http://lr.tudelft.nl/index.php?id =29218&L=1. Accessed 15 January 2017,

37. In March 2012, Boeing announced of its first order for XIPS thruster as an exclusive pewe
supply, both for station keeping and orbit raising; while a start of the idea of using “all-ele v
propulsion took place in the 1990s. See more Wade D., Gubby R., Hoffer D., All-Electric Sate e
- Insurance Implications, 65th International Astronautical Congress, Toronto, Canala, Copy-
right ®2014 by the International Astronautical Federation. Also on XIP propulsion Hefer CF,

KimD., I., The Continied Evolution of Communication Satellites, 47 (2-9) Acta Ash JLautica, 77,
2000. Morozova E., Ail-electric Satellite Seek Equal Right in Space, 41(3) Air & Spave .1 94, 2016,

38. The term ‘on-orbit servicing’ (00S) refers to operations conducted on spicecraft in-orbit
intended to accomplish some value-added task. While most may think tkat this implies the use
of robotics to mechanically assist a satellite in need, it also refers to activities such as providing
‘life extension’ or performing visual inspections; Benedict B.L., Rettoni'e for Need of In-Orbit
Servicing Capabhilities for GEO Spacecraft, AIAA SPACE 2013 Conference and Exposition, SPACE
Conferences and Expositiong (AIAA 2013-5444). http://d.x.doi.org,’]0.2514/6.20]3—5444.

39. Horl K.U., Legal Aspects of Risks Involved in Conmercial Space Activities, Institute of Air and
Space Law, McGill University, Montreal 2003, p- 24.

40. Which includes the systems of keeping a balanced temperature in spite of the heat and cold to
which the satellite is exposed during its orbiting activities, Pelton 1., Satellite Communications,
Springer Science & Business Media, Arlington 2011, p. 30. Trials of on-orbit servicing are
continuously being repeated in LEQ (see DARPAs Orbital Express in 2007) and new projects are
being researched that would help prolong the life of satellites (see MDA projects for refuelling
satellites) or even only enabling non-functioning satellites to de-orbit. The main obstacle to
progress effectively with these projects is unproven reliability, which causes a lack of willing
investors, (Intelsatgeneral).

41. On-orbit servicing, as it is stressed, could mainly support solving the BOL (beginning of life)
problems or unexpected end of life (EOL). EOL is usually caused by a shortfal] of propellants. It
is interesting to note that approximately 10% of satellites suffer today from unexpected EOL, but
1/3 after the expected EOL are still in service and are usually only de-commissioned due to the

lack of propellants. OId satelljtes prove to be quite stable. Intelsat calculated one anomaly per
seven years).
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tain for its effectiveness and cost-saving feature, with an added note that OQS
g bably be uninsurable at the present state of insurance knowledge of this
,Ou}g ggc; may have also legal implications, such as licensing, liability and insurance,
nslf- ‘e an obvious impediment of the above.*
- 1rs 1El sections below outline the risk and its sources. It should therefore be
rl':ed that the concept of risk must be distinguished from the not.ion pf peril or
govie? hich mean the cause of the possible loss and factors contributing to the
- of the loss and increase the severity of the loss or conditions affecting the
ﬂcc}lrrf“n;; the purposes of the considerations below, risk in the meaning used in the
erllS.R will be used, which describes risk as ‘a measure that accounts for both
E CFobability of the occurrence of a hazardous event and the consequence of Ihéf
E ersons or property’. Identifying the hazards, hazardous events risk factors
Evznstutt?jfct matter of the risk is the first step towards effective risk management and
an

45
jpsurance.

[B] Sources of Hazards

A risk assessrient for a given space operation ml.ls.t take into zliccount the probabiluy}of
failure at ony instant of time, what is the probability of the failure mod‘e, as well as t 1?
wro of consequences it may have on Earth or in outer space, at the given 11?lomenlr] 0
e failure.*® That is why it is important to distinguish hazards and. t_he risks t Zy
p;oduce, as well as the types of losses resulting therefrom and -the entities aI.1d goods
that may be potentially affected. With respect to tbe sources of risks relatfed with sp;;e
gperations, the complexity of the space technological systems must be st1 esseq, ‘:m in
particular the fact of using high technology in the absence of large scale Sl.atlSthS,] as
well as the uniqueness of technological solutions (protot‘?fpe approach). Anot 1e];
calegory of factors is the specific environment of space opcra.non (outer space), afs \lfvc
asother sources common for other types of commercial activity, such as human failure
and industrial risk (design failures, etc.).*

42, Some of the projects include the 18S as a platform for satellite sgrvicing mission;, gspecially ;m
‘ LEO services. New propulsion technologies make such projects more reahsnc,‘OpenP 1o(r
business: a new approach to the commercialization of the International Space Station, 5P 16
2000), pp. 71-75. ) ) . P
43 ][Eelch)er Bl:' Freese §., Laygo K., Osborn D, United States Legal and Policy Impedmzent_e. m‘ On (Jr‘f.m
. Satellite S,emicmg Activities, with Recommended Policies and Legal Implemenm.twns, https://
cistp. elliott. gwu. edu/sites/cistp.elliott. gwu.edu/files/Belcher % 202014. pq!f. W
44. Sethi I., Bhatia N., Elements of Banking and Insurance, PHI Learning Pvt. Ltd., > Pp.
139-145. ) - N
45. Gotebiewski D., Ubezpieczenia zaktadow przemystowych (.quego ryz;_fka,» in: Ubezp_zeaf_ﬁ.n.tq w
zarzacdzaniu ryzykiem przedsiebiorstwa, vol. 2 Zastosowania, J. Monkiewicz, L. Gasior iewicz,
Poltext, 2010, p. 42. ) i o
46. Millard . Oue]rj'ﬂight Risk Comnsiderations for the Launch of an ELV Rocket to an ISS Iucﬂl{rtatwn,
2010 /\IP;A Atmospheric and Space Environment Conference, 2-5 August 2010, Toronto,
Ontario, Canada. N » )
47. Kayser V., Launch ing Space Objects: Issues of Liability and Future Prospects, Space Regulatlf)zls
Library v,ol_ 1, Kluwer Academic Publishers, New York, Boston, Dordrecht: London, Mosww
2001 p}_‘). 5—6"W‘1thin this approach, there may be indicated several categories of hazards may
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In relation to launching a space object, when analysing the hazards that may
contribute to the failure of the launch, it should be explained what, in fact, is Perceiyeg
as a failure. It is worth noting that a failure occurs, from a risk management poing o
view, when the LV does not complete any of the phases of its intended flight, or Whep
the anomalies show the potential for the LV or its debris to impact the Earth or re-enge
the atmosphere during the mission. Launch failures usually exclude any accidenfg
before lift off, but it depends on the criteria adopted.” Some practitioners alsg
distinguish the space mission failure from flight failure, in this context, the flight itself
may be successful, but the mission can still be a failure. This happens in the case,
where the LV successfully places a satellite in transfer orbit, but the satellite isnot
deployed properly or its life is shorter than expected.”” It is generally the case that 4
launch failure causes the failure of the whole space mission. The notion of the failure
of the satellite during its operational stage is used in association with an anomaly,
which means any deviation from the nominal operation as designed, and which may
result in a failure in the meaning of permanent dysfunction of the satellite or other
premature loss of the satellite and disrupting of the services rendered by it.*” This js
referred to the parameters of the satellite included in its technical specification.

The most common root causes of space accidents are presented briefly below, a5
experience shows these are the most often causes of launch failures.

{1] Technology

Technology is one of the main sources of risk in space activities. This is related to the
type of assets involved in the space activities, namely, the launch systems an
satellites. These are related to the mechanical aspects of the launch operation, ;-
mostly related to the reliability of the LV and satellite, as well as the oneia‘or's

be indicated related in relation to the space operations. In particular, still theic can still be
distinguished separate phases of the launch for this purpose, and there ai= Lazards to the
involving on —pad failures, low altitude failures (those two mostly being sxplosions) as well as
failures of the 1st and 2nd or upper stages, or failures of guidance and ; ~r destruct systemns. In
satellite operations, the stage early in-orbit and the remaining perivd iz distinguished, as the
statistics say that most of the {ailures occur during the first year of . neration. This is reflected in
the insurance underwriting process; Robertson B, Stoneking E., Sateliite GN&C Anomaly Trends,
26th ANNUAL AAS Guidance And Control Conference, 2003.

48. FAA, Handbook of Flight Safety, 2011, p. 41. The failure, however, is not a homogenous notion
and it can be defined by taking into account several different criteria; one of the criteria is
categorising failure with respect to the launch stage; and distinguishes the (1) infancy stage
failures occurring at ignition and causing that the launch does not commence, (2) a random
failure that can occur during any stage of flight, and include control failure, structural failure,
engine explosion, SRM, case rupture, guidance failure, and (3) sunset failures (duration failure),
including the failure of separating the payload: FAA, Risk sharing liability regime, Study and
Analysis, 2002, p. 83.

49. Eleazer R.W., Paper Session I-C — An Analysis of Worldwide Space Launch Failures, 1980-2002,
Space Congress Proceedings, 2003; The definition of failure may also be found in the launch
agreements: Sample launch contract; The Space Congress® Proceedings.Paper 28.hitp://
Commons.erau.edu/space—congressfpmceedings/proceedings—ZODS—40th/ap1'ilr3D—Z003/28, ac-
cessed 14 January 2017,

50. Robertson B., Stoneking E., Satellite GN&C Anomaly Trends, NASA Goddard Space Flight Center
2003.
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erience in that field, which is also due to the fact that space operations in sp.ite ?f
i’ e standardisation are still based on prototypes, subject only to intensive testing.*!
- source of the hazard lies in this respect often in the design and manufacturing
Thecess_f*z That is why, although manufacturing is not space activity in a strict
- ning, it is inherently related thereto. Consideration of the hazards related to the
mf:i ) teéhnology is not possible without realising how complicated satellites and L‘Vs
spe From the technical point of view, satellites are defined in literature as ‘any object
?Iza.t has been placed in orbit by human activity (...), an .w.imanned Sl,]ffecmﬂ th.at
perfOTmS a practical function in orbit with respect t.o an activity on E.arrh. e A. satellite
_technologically — is a type of a relay station that is able to ‘rransrm.t voice, video 5ind
data in a much better and more precise way than groun(.i—ba?ed infrastructure.® A
satellite consists of the bus (spacecraft structure), which includes the thruster,
propulsion and thermal control,® attitude control as wgll as payload, attached to the
pus,”® which is the core of the satellite and contains instruments that perform Ithe
primary mission, such as cameras for remote sensing, transponders.for commgmcaf
tion, scientific experiments or other equipment. Though this description apphes. to
Jarge and smalt satellites, one majar difference exists, related.to.the lack of p.m;q);llsmn
systems O outer typical subsystems in order to reduct.e mission complexity™” New
technological trends in satellites dominating many discussions and analyses concern the

. 59 v s ;
emall suiellites,™ with the most popular -cubesats among them.™ This segment is

51, Horl K.U., Legal Aspects of Risks Involved in Commercz’_al Space Acffvitieg InAstitute of Air _and
Space Law, McGill University, Montreal 2003, p. 23; the 1mport_an_ce of [estmg_ is more taken into
account after the Apollo 1 mission which due to the lack Qf training concerning testing resulted
in explosion at the launch pad during the preflaunch testing; qak_hu R b.,‘ bgobb_{a T,,‘D.e‘rnpsezy
P.S. (eds), The Need for an Integrated Regulatory Regime for Aviation and Space ICAQ for Space?,

i 2011, p. 73. '

52, %%r:;gfetrhe mosffamous accidents involving a faulty design was the Cha!lengcr disaster, \_Nhere,
after the investigation of its causes, the Commission stated that_ the main cause of the disaster
was the failure of the pressure seal in the aft field joint of the right solid rgt;ket motor and the
failure’s essence was faulty design of the O-ring, causing it to be too sensitive to a number of
factors, such as the effects of temperature. ‘ N 7 i

53. Kleiman J., Lamie J.K., Carminati M-V., The Law of Spaceflight, A Guidebook for New_bpg.ce
Lawyers, pp. 17, 24-25, ABA Book Publishing, 2012. It should be noted F_flqt_ no legal deﬁmgon
of the satellite is present in the international law, so the most common d_ehnmons haVL_‘ technical
roots, see also Myszona - Kostrzewa K., Nawigacja Srit(flimmr_r w swz_(_etie prawa miedzynaro-
dowego, Stowarzyszenie Absolwentéw Wydzialu Prawa i Administracji Uniwersytetu Warsza-
wskiego, Warszawa 2011, pp. 32-33. _ _ _ _

54. There are a few steps for satellite communication: (1) getting the stgpal transmitted from the
uplink ground station, (2) amplifying the incoming signal and changing frequency, (3) trans-
mitting the signal to the ground equipment on Earth. .

55. There are many examples of failures related to the use of propellants; see an example described
in the Report of 11 July 2003 of SEC concerning the failure of XIP (xenon propulsion system) shut
down in Panamsat Galaxy satellite TIR.

50. Soucek A., International Law in: Outer Space in Society, Politics and Law (A. Soucek, Ch.
Brunner, eds), Springer Wien New York 2011, p. 120. ) ] _ o _
57. Trautinger M., The Impact of Technology and Export Controls on Small Satellite Missions, in:

Small Satellites: Regulatory Challenges and Chances (1. Marboe, ed.), Brill Academic Publishing,
2016, p. 290. _ _ _

58. There is no standard definition of the small satellite’, and the;_f are grouped into various
categories based on their mass; Various types of small satellites divldeq accoré_ung to their mass
include Mini Satellites (‘Minisats’ mass less than 1000 kg), Micro Satellites (‘Microsats’ — a mass

197




§3.02(B] Katarzyna MaﬂﬂﬂWska

attracting growing interest for use by governments, scientific missions and Increqgjy,
also commercial uses.* Suffice to say that in 2014, there were 130 cubesats sent jp.
orbit, 84 cubesats were sent into orhit by ISS, and 28 cubesats were lost in the
Antares 2014 failure. The coming years will see approximately 500 sma]] 33
being launched by 2020. Small satellites can be transported in a dedicated launey of
several small satellites, or released from the ISS dispenser, or hy piggybackjng on g
launch, i.e. as a secondary payload.®' These different methods of launch affeet the rigg
assess_ment scenarios, the last of the launch methods being considered as the mog(
risky.* From a legal point of view, satellites and LVs are one of the main types of sPace
objects, as defined in the national laws; therefore, the activities with the use of fhe
satellites are qualified as space activities.

Communication satellites provide their serviceswith help of transponders, apg s
the capacity offered by transponders is the core of the contracts in the satellite indusn-y,
as well as subject of coverage by in-orbit insurance. The transponder is the device ing
satellite that accepts communication signals relayed to it from the satellite’s recejyay
antenna,® amplifies it, converts the signal into another frequency and relays the signal
to the satellite’s transmitting antenna for transmission to the receiving station on Earth,

TECQM
telliteg

-_—
less than 100 kg), Nano Satellites (‘Nanosats’ - mass up to 10 kg), Pico Satellites (‘Picosats’ -
mass of 10g to 1 kg), Femto Satellites (‘Femtosats’ — mass less than 10 g) and Spires - the size
of a postage stamp and they contain all the essentials for a satellite such as a radio, aerials a solar
cell and instruments. Apart from CubeSat, a newer design should be mentioned, known as 4
Tube Satellite (“TubeSat’) is emerging to compete with the CubeSat design. A TubeSat is a }
cost alternative to a CubeSat: The simplified division of small satellites had been proposed 'y
2005 by the International Academy of Astronautics (IAA) Study Group on ‘Cost-Effectj e Earth
Observation Missions’; while The International Telecommunication Union (ITU) ang i dustry
consider satellites with mass of less than 500 kg as ‘minisatellites’, while taking 11p tne other
subcategories. Which has a maximum mass of 0.75 kg; Long G.A., Small Satellitzs »nd Liabifity
Associated With Space Traffic Sitnational Awareness, 6 November 2014, Space Traffic Manage-
ment Conference. Paper 17, http://commons.erau.edu/stm/?.OI4/thursclay/;7.

59. The concept of CubeSats had been introduced by Bob Twiggs, professor at Stanford University,
and Jordi Puig-Suari, professor at California Polytechnic State Univirsi .y and co-founder of
Tyvak Nano-Satellite Systems in  1999; Koudelka 0. nficro/Nano/Picosatellite-
Activities:Challenges towards Space Education and Utilisation, i1.- omall Satellites: Regulatory
Challenges and Chances (I. Marboe, ed.), Brill Academic Publishing, 2016, pp. 7-8 and Balogh
W., Capacity Building in Space Technology Developiment: The Role of the United Nations, in:
Small Satellites: Regulatory Challenges and Chances (I, Marboe, ed.), Brill Academic Publishing,
2016, p. 32; see also Small is the new big. White paper (2014) Technology Strategy Board UK.

60. Though, it should be noted that small satellites had been built also in the beginnings of the space
industry, as Sputnik satellites belonged also to the category of small satellites with their weigh
under 100 kg, Koudelka 0., Micro/Nano/Picosatellite-Activities: Challenges towards Space Edu-
cation and Utilisation, in: Small Satellites: Regulatory Challenges and Chances (I. Marboe, ed.]
Brill Academic Publishing, 2016, pp. 7-8.

61. Trautinger M., The Impact of Technology and Export Controls on Small Satellite Missions, in:
Small Satellites: Regulatory Challenges and Chances (I. Marboe, ed.), Brill Academic Publishing,
2016, p. 288. See more Shaw A., Rosher P., Micro Satellites: The Smaller the Satellites, the Bigger
the Challenges ? 41 (4&5) Air & Space L.312, 2016.

62. Crowther R., Space Security, Lecture at London Institute of Space Policy and Law, October 2016
(not published, with the author).

63. Kleiman J., Lamie J.K., Carminati M-V., The Law of Spaceflight, A Guidebook for New Space
Lawyers, ABA Book Publishing, 2012, pp. 24-25.
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tellite may contain several t1ransponclers.64 During the operatior{al stage, the
Asingle §ﬂ wered mainly by solar power, and as soon as the satellite bec.ome‘s
el i pil e transponders operate automatically, In addition, the satellite is
¢ - cket eglgines which help to keep its position. Apart from transponders,
- bY‘ r(Z)ni(: devices :enabling the position and operations of the satellite to be
. e]D'ELC“(-)m honents of remote sensing satellites, rather than transponders include
Comrolled-d tivé sensors, enabling the Earth to be pictured and for images to be sent
P ?[{1: system Cor;s,isting of data reception facilities, antennas and stations
g 5mutlhe da;a data storage, distribution means, etc.” .
e il vehid:es are transportation systems carrying satellite into outer space.
iizzca thrust sufficient to achieve velocity in order to get through the Earth

i, i necy of the
and reach the orbit.®® In the case of the LVs, ensuring redundancy 2

mo[lit ()

They

here c e of
aimOSPanS i.e. the engines, is more difficult, which influences the hazard ratio.
main pdrts, L&

h it is stressed that each launch is different due to the different ratio o;
Thouinents the propulsion system, engine, it seems that the propel.lants systgm ag
l:C)I'npde contjrol 4= the major causes of failures.” It is also worth noting that this ratio
atiu G

RS i g ich it has been programmed;
N accepts only signals on the frequency for‘whlc th ‘
3 F’dL‘jn‘a:ansp(i[;;jT?ire 1]“[{& Carmﬁwtig M-V., The Law of Spaceflight, A Guidebook for New Space
1y Wl o JAL, I
3 Book Publishing, 2012, pp. 12-64. o ) i
E}aﬂ?&i}?ﬁponder sale, 90 F‘%C 2d 1238; Settlements guidelines for transponders, US Taxation
omsa ;

A in Soci it Soucek, Ch.
Deparkmlf\3 Earth Observation in: Outer Space in Society, Politics a‘nd L_aw ‘[A. Soqu s 5
ngouce T :ds) Springer Wien New York, 2011, p. 121; Pelton 1., Satellite Comnunica 85

runner, eds), S rk,
i iness Medi 12, p. 19.

inger Science & Business Media, Arlington 2012, ‘ e
‘?J\?Izlilllfe[lnemioning hazards related to technology, we alsg have toﬁtakilu}:(:”]eacclfc\)]l;gdtes.
differences in the construction of the expendable launch vehicles an_d reusa ‘le (ﬁ bty
The common elements, such as the similar propellants, malf:e the risks simi ar,d ho gue o “:e
differences were also stressed. In the past, RLYV were considered m_(?re haizar dUlIlg IR
more con:lplex construction needed for the re~entr); pl}lase. hﬂ;? r;:ﬁ(liere;ﬂheng o RE

i i imi & ing aircraft, thoug o 3 a
considered to be fairly similar as concerning aft, 1 g talo agen

i i i s of Challenger, ELV have mostly

antial differences. However, since the t-lmt?h 0 ; . )
f)\];]ilt)}ittqlllliew endeavours of SpaceX making it probably necessary to have a ntrwRE;seosfsfrer;igtt?y
tisk for these kinds of launch vehicles. Concerning the present technology o SN el B
SpaceX and possible other producers, the task of assessment I}as to be 1-14[;, .:]cth Astrog;au.

The Hi “osts Reliabtli 1 i Launch Systerns, a A -
ins .C., The Hidden Costs Reliability and Failure in yotem, \cta Astron
Ez;klilggn]%g%: Peyrefitte L, Droit de ['espace, Dalloz, 1993, p. 97; Risk sharing liability regime

US, FAA, US DOT (2002). ] o
'TI gt?n FQAJ\}IUQTHS Im[pucr of Technology and Export Controls on 57!1:{[[ bflle“ifﬁ.-[VIll)shil(lJli;f{i r111'1.
SII:I‘?HII SEtellité;;: Regulatory Challenges and Chances (1. Marboe, ed.), Brill Academic Publi g,
. 288. o i I,
%‘?110(:111% fedundancy of other sub-systems of the launch_v}eh]cle is _usually_f LpsugzcisH;)é'le Ii(aliv
leguibﬂspffcts of Risks Involved in Comunercial Space Activities, Institute of Air and 5p Law,

ill University, Montreal 2003, p. 27. _ ] ‘ i -
I;Eacl(c;(;g% L\;uncﬁ Vehicle Payload User’s Guide hnp://www.spac,ex.com/snei;/e:Przltcg\}g;ne;é
falcon_9_users_guide rev_2.0.pdf, accessed 27 August 2_{)16: p. S_; Slatementf [Jarl[lce Subcmn_
Director of Crew opergtior;s Space Exploration Technologies Corp (SpaceX) before .1‘ e
mittee on Space Committee on science, space and technology U[S lHouse io}f:;:;e&)r[:eéin[ mmch)

01 . i idden Costs Reliability arc 2 el
'y 2015; see also Parkinson R.C., The IHid : . o
Ee?t::i;y 44 Acta Astronautica, 421, 1999; it is repeatedly noted by various Experts t}l{;quliiz
}efun;:h ;fehicles of similar design show different failure rates; though some u)mmonf fturin
may be distinguished; e.g. in selid rocket motors, the failures are often due to manufac g

Ay,
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has not much changed in at least twenty years.” It should also b

propellants constitute most of the weight of the LV. These are th

necessary to burn the fuel.”> The propulsion system is the m

break-up, though the type thereof may give different effects - depending whether &

solid or liquid. No spacecraft has yet been observed to have broken up as 3 Tesult of

liquid propulsion failure, and no rocket body as a result of battery failure.?3 Although

occurring during the flight, the root cause of failures is usually on the ground, fo
example resulting from a misuse of the ground support equipment.”
Technological hazards during the operation o

other factors. Satellites are, as a rule, designed to survive the worst scenarios and hag},
space environment. Still, they face many unavoidable risk factors. Among many {ypes
of failures of a technical nature, there are particularly distinguished battery failm"es,
solar array mechanical failures, attitude control failures, failures due to plasma.
discharge events, cell failures, other array failures, darkening of glass or solar reflee.
tors, and cell interconnect failure.” The various types of possible power system failure
seem to be the most common cause of satellite failures, even causing explosiong, 76 A
separate analysis of satellites failures should concern small satellites, which in Spite of
their similar construction, are still partially subject to other perils from a technological
point of view. It relates to the quite low relia bility causing high “infant mortality’ among
the smallsats, the highest ratio of which is among the new designs. Also typical is the

€ Iemembereq ¢
e fuel and OXidisgy
ajor cause gf Tockg)

f the satellite are related to Severg|

faults, while liquid engines’ reliability is dependent on the numbers of start-stop cycles; avionie
failures, in turn, were caused mainly by mechanical failures related to manufacturing faults,

This is also due to the fact that, for a long time, the structure of the launch vehicle has rem:ine§
fairly similar, i.e. consisting of stages, of which the first stage is the most dangerous, being e
heaviest part of the launch vehicle, equipped with the largest engines, with the largesi 12l and
thrust potential (“its task is to im part the initial thrust needed to overcome Earth's Zvavity, and
thus to lift the total weight of the vehicle and its payload off of Ea rth’); the second a:.d third parl
(which is often the upper part of the LV) are lighter as they need less thrust-t¢ achieve orbital
velocity; all of them, after having been used, fall back to the Earth and, deper.ding on the stage,
they fall back in pieces (as it is in case of the first stage) or are bunt while entering the
atmosphere (as it is in case of upper stages); see Encyclopaedia Bri*aimica 2015 available al;
www:britannica.com/topic/launch-vehicle. See also for comparirg. . I~F (2012), Highlights in

space technology and applicgtions 2011, where the causes of the launch failures were described,
p. 26.

72. See also, MacLaren A.J., Trudeau H.D., Solid
Astronautica, 1993; Logsdon J.M., ‘Launch Vehicle’, Encyclopeedia Britannica. Encyclopaedia
Britannica Online. Encyclopadia Britannica Inc., 2015. Web, 15 November 2015, http://www
.britannica.com/topic/launch-vehicle. Kleiman J., Lamie J.K., Carminati M-V., The Law of
Spaceflight, A Guidebook for New Space Lawryers, ABA Book Publishing, 2012, p. 13.

73. Support to the IADC Space Debris Mitigation Guidelines Working Group 4 Action Item 26.2,
IADC -04-06, Rev 5.5 May 2014, http://www.iadcfonline.org/Documents/l_ADC—Ot}-Dﬁ%20
Support % 20to % 201ADC % 20Guidelines % 20rev5.5.pdf, accessed 27 August 2016, p. 18.

74. For example mission Apollo 13 problems resulting in oxygen tank explosion were caused during
the ground processing; Jakhu R S., Sgobba T., Dempsey P.S. (eds), The Need for an Integrated
Regulatory Regime for Aviation and Space ICAQ for Space?, Springer 2011, p. 71-71.

75. Most of the anomalies during in-orbit phase are due to guidance, navigatien and control
subsystems, Robertson B, Stoneking E., Satellite GN&C Anomaly Trends, 26th ANNUAL AAS
Guidance And Contrel Conference, 2003.

76. http://spaceﬂighmow.com/zm5/03/04/powerfsystem—failure—
explosion/.

—

7,

Rocket Motor Space Launch Vehicles, 30 Acta
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ity of components, low budget, insufficient test_jng or an al?sence of Lesu—ng.f?
e \g of the satellite’s design lifetime is perceived as a failure, so th.e r_}sk is
5hor19ﬂ11t§rm one. However, as has been mentioned before, the ma]orlty. of
; ]m%’cur just a[.ter launching, during the deployment phase and aftler reaching
Satellite’s design life, the anomaly failure rate declines precipitously and

decline thereafter.™

qui[e

Omalies
10% of 2
continues to

[2] Debris

‘sque of space debris as a space hazard is sul?ject to su_bstantial concern and
e bl h it is more relevant to the satellite operation stage, the launch
imeres'[- 1‘ l?alllc;%) not free from risk related to debris impact, in particular in the {?ase of
R lli bie item in conjunction with the launcher, which may have a dlsa.ster
. ace mission. These may be space debris located at the Earth’s orbit or
A v ated at the l.aunch phase as a result of jettisoning subsequent stages of
. Ctrhef‘ ~out cause of Columbia disaster).”” While the problem is scemingly
fm LV[:;-[SHW te;‘I;’.lS of the overall environmental protection, for business, the debris
1mP0T' ratlier related with continuity of providing the ser\/ric:es..Bn .

" l"S* ~ce debris is not the subject of any obligatory binding regulation on the
oot ‘ulLIo}lal level. In particular, there is no specific regulation onl debris in the OST or
. e treaties, though the obligations of the state may be derived from the geperal
R Sl;?)aaCcting in tile interest of all and, in general, be compliant with international
::S.S‘”OHowever, there is a strong trend present in the national practice to follow the

[ iy isks jability Issues From the
i ? Beyond: The Risks and Liability Issiies .
i N., Bergamasco F., To Orbit and _ F «
4 ?c?xi?l[ching of S::rlmll Satellites at 2, the 65th IAC in Toronto La{lada Ol'.l (?lctotiler ‘226113,555701?&6
Colloquium on the Law of Outer Space, Intl. Inst. Spe_nce L., 79, 2014; the (rJ her ciur U
higher ratio of smallsats failures is other than technical and it concerns for examp
i to radiation. )
78 if{?i}seftggi lg rSloneking E., Satellite GN&C Anormaly Trends, 26th ANNUAL AAS Guidance And
. rol Conference, 2003. _ ‘ ) i
79 Edonrgoll(lir?l?nd H., The Space Debris Environment and Its Environment, [EbAl, ?L}} IIAA'%E
. Cc?nference (21 May 2013 and Ross S., Risk Management and Insurance Industry ! ({rﬁﬁcggagi
Cosmic Haz!ards in: Handbook of Cosmic Hazards and Planet_ar_y Defense_(]. Eelttlortl,i il;e C;U n;bia'
eds), Springer International Publishing Switzerlalnd, 201{:; it 113 _aéso;}llatjl(lﬁllrtrll?m D
isas caused by debris impact at the launch, Manikowski P Thed) Spe
g‘faﬁés;wﬁiird—!’aﬁy Labh’ity Implications for the Insurance of Space Losses, 8(1) Risk Mgl. &
., 2005. ] ) e g ) .
80 }wr:zse 1§§¥C,Tremayne— Smith R., Environmental Protection and Space T.lk bf_’zs {;stlesflgrii;aet(éiggféé
' isati i 3 islation in Europe: Issues of Authorisation o Q
Authorisation, National Space Legislation in _ ! iy
i;fciivities in the Light of Developments in Eurcpean Spacg(():olonleralion (Dunk F.G. von der, ed.)
i ij i i 180- i
Nijhoff Publishers, Leiden/Boston 20}1, Pp._ ' _ _ A
%?ertggile; of debris became however a subject of intensive works of various boéheg; s[lllf;d()-l
IADC, COPUQS; also debris mitigation guidelines are reguiate-:: l.flshoge_ oicl)tlv(()] rset‘;agegrh{zml
, Sys ol is Mitigation Requirements published in i
24113 Space Systems) Space Debris Mitiga i : e e
i roduced as well as on European level - E
Also several national measures have been intro : mjensr Swagpen
Sode [is Mitigati dopted in 2004, Steinkogler C.,
Code of Conduct for Space Debris Mitigation was a C i
Satelli > s Mitigation in: Small Satellites: Regulatory Challenges an s (1.
Satellites and Space Debris Mitigation in: Smal A ey i
Marbogsed,} ]I?,Jrill Academic Publishing, 2016, pp. 2‘22—_227; Horl K.U., Le[gfhl; %1%(%:13725;;;
Invofvea‘! in (‘?ommer(rial Space Activities, Institute of Air and Space Law, McGi 3

81.
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CHAPTER 4
performance of the Space Insurance
Contract

§4.01 - DUTLINE

1% ast chapter deals with the legal aspects of performing insurance contracts. These
legal aspects include all the parties’ rights and duties that come into force after
concluding the insurance contract. It also concerns the premium that, though usually
paid at the contracting stage, from a legal point of view is more related to the
performance stage than the contracting one. This is also visible in space insurance
contracts, where payment of the premium is strictly related with the attachment of risk.
The aim of this chapter is to analyse the performance stage of space insurance in the
context of the principles of insurance, mainly the indemnity principle, in order to state
whether, taking into account the specific nature of space risks, the indemnity principle
may be applied to space insurance, and to what extent, as well as what impact it may
have on the theory of insurance and the development of new, technology-related risks.
[t scems that, at the stage of performing the insurance contract, space insurance shows
several features deriving from marine insurance. A central position seems to belong to
the concept of loss, the occurrence of which imposes on the insurer the duty to setile
the claim and leads to the obligation to prove the manifestation of the risk and the
amount of the loss. All these aspects have many features, making space insurance a
very specific vehicle for managing space risks.

§4.02 PREMIUM
[A] General

For entities in the space industry, the costs of insurance premiums are usually the third
biggest expense after the cost of the satellite and launch services. The premium rates
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basically mirror the risk ratio, the peak of which is at the launch and deployment of the
satellite and then significantly decreases after the first year in-orbit. The launch stage
is also from where the majority of the premiums collected by the space insurerg come
from.” The premium rates in space insurance are dependent on several factors analyseq
during the underwriting process, such as the type of the LV and the satellite, the
redundancy level, the valye insured, the loss formula, the type of coverage and the
history of losses suffered by the insured.® The premiums for space risks are
however, dependant solely on the risi assessment, as the market is subject to volatility,
cyclicity and competition factors, where, in overcapacity periods, the insurers are
forced to cut the rates and make less difference between the reliable and less-relighje
LV and satellites, which is even in the case of losses suffered.® Over titne, the prem iums
In space insurance have varied from 5% to even 20%-30% after the Challenger
disaster, even though Challenger did not lead to insurance claims.* More stable ape the

not,

-

1. The rates for property space insurance amount to approximately 7% for the ‘launch plus one yeap’
coverage, (where 3.5% concerns launch phase, 2.5% testing phase and 1% the remainin;
period). The TPL coverage for launch and a year after amounts to approximately 0.1% up to
0.25%. There are voices concerning the US thresholds of liability, which since their enactment are
of a temporary character, which suggest that a premium increase may be expected once they are
removed. There is, however, also another point of view (presented by the insurance circles) that,
in reality, such changes in the US liability regime will not have a major impact on insurance, dye
to the low probability of damage caused to third persons; Stevens N., Space Insurance, Lecture at
IALS, London, October 2016 (not published, with the author); Gaubert C., Insurance in the
Context of National Authorisation in: National Space Legislation in Europe: Issues of Authoriga.-
lion of Private Space Activities in the Light of Developments in European Space Cooperation
(Dunk F.G. von der, ed.), Martinus Nijhoff Publishers, Leiden/Boston, 2011, P. 170; it has be n
noted by the author that there is a high volatility of the premium within space TPL insuranc-, as
it is combined with the aviation liability insurance market and depends on the capacity ond
premium rates in this market. Harrington A.J., Legal and Regulatory Challenges to Leveraging
Insurance for Commercial Space, 31st Space Symposium, Technical Track, Colorane Springs,
Colorado, United States of America Presented on 13-14 April 2015; the author indivaies that the
ITAR regime has much more practical impact on space risks insurance.

2. JLT Training materials: 15-18 June 2015, p. 58; Whearty R., Satellite Launch and In-orbit
Insurance (Intro to Space Insurance. First party) Presentation at Internetic nzl Conference and
Exhibition on Satellite, Huston, USA, August 2015, http://satellite.confp-cm..:suri'es.com/speaker
—pdfs/ZUlS/robcrt—p-whearty—rnarshaspacefprojectsusa_pdf; it can be eey when comparing the
ratio of the sum insured by Ariariespace versus the premiums paid globally (319% ~27%) - which
shows that the rates applied to Arianespace are lower than the average on the market: see for
example in Agren D., Did Mexico Overpay for Satelfite Insurance, 2015 - pointing out that, while
the average market price that could be reached was even 7.5%, Mexico paid 13.36% far insuring
a Centenario satellite (lost at launch failure on 16 May 2015 - with Proton LV); the insurers
claimed the reason was the questionable reliability of Proton.

3. Manikowski P, The Satellite insurance Market and Underwriting Cycles, Presentation at American
Risk and Insurance Association Annual Meeting, Quebec City, 5-8 August 2007; Todd D., Space
Insurers Continue to Make Profits...but for How Much Longer?, 29 January 2013,

4. The average premium amount is according to the insurers’ information from 6% to 15%; launch
plus one year in-orbit — premium varies from 8% to 13% of the sum insured). (7%-15%
(7%-20%) Bathurst R., No Space for Error When It Comes to Satellite Launches, 2013, http://
www.resilience.Willis.com/articies/zol3/04/22/n0—space—error/; Harrington A.J,, Legal and
Regulatory Challenges to Leveraging Insurance for Commercial Space, 31st Space Symposium,
Technical Track, Colorado Springs, Colorado, United States of America Presented on 13- 14 April
2015; The premium for launch plus year; in-orbit 0.6%-1% annually; Todd D., Space Insurers
continue to make profits. . but for how much longer? 29 January 2013.
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remiums charged for in-orbit insurance.® As said, t.he. premigm rate‘ dGES not de]?ellld

on the risk period, but the risk ratio.® That is why it is th'e highest in t e.casel 0 the
Jaunch phase, though it is the shortest, while the lowest is for the operauonial at}age_
Though it is hard to compare the rates due to the féct that the cover for the launch %msle
is bought only once, and the rate for the operational plhase. is cal(?ulatecl a‘nnua v. If
cover is arranged for more than one phase of t17le operation, in one insurance contract,
the premium for each stage is added together.

[B] Basic Features of the Premium

The premium is a reciprocal obligation of the pqlz’ryholder, corre[aringlro mi-m;uﬁr’s
duty to cover the risk of loss. It constitutes a basic contractual @ty of the policy 10f ler
whereby ‘the duty of the assured or his agent to pay the premium, and the _d.uty {,) Hr e
insurer to issue the policy to the assured or his agent, are _Con‘c.urrem §0nd1t_1ons 7 As
insurance policies state, the insurer agrees to pay _rhe_? claim ‘in consuier.atlon‘ of the
premium...”” Ffom an economical point of view, it is the cost of the risk t{axl's:fer_
Though the‘obligation to pay the premium requ.lres a legal approach, the p1 em1u.m
itself, including the method of its calculation, is also strongly related to actuarial
techpicues.'” Therefore, the premium cannot be, in general, set completely freely by
th wsarer, and in particular it must not be at dumping.le.vel, but must _he conwhant
with the legal requirements concerning the insurance activity conducted, mclud_mg the
solvency and capital requirements, Premiums must be set at a level allowing the
satisfaction of all the obligations under the insurance contracts as concluded by the
given insurer, and there is a prohibition on setting the premigm rates below .that leve],
which is directly expressed in some national laws regulating ms.uranc? a(.:tlwlty. In that
sense, the obligation of the parties to the insurance contract differ significantly fr_om
other civil contracts, this specifics being augmented by the_ strongly technolo_gm??
character of the space risks, and strict supervisory rules over {nsurance companies.

As the insurance coniract in space risks is written much in advanc‘e l?efore .the
attachment of the risk, only a small part of the premium is paid at the polllcy lllCepUD-n_
It also means that the insurer should have a reserve for uneameq prepnums, for quite
a long time compared to other classes of insurance, as the premium is fully earned at

5. Daniel L., Satellite Insurance: Operators Retirning to Outside Providers, Satellite Today, 1
November 2007. ) .
6. Montpert P, Space Insurance in: Contracting for Space: (_?()l_ltract Practice in the European
. Space Sector (L.J. Smith, I. Baumann, eds), Ashgate Publishing, 2011, p. 283.
7. thid.
8. MIA, s. 52. See also Bird J., Bird's Modern Insurance Law, Sweetw& Maxwell, 2016, p. 189.
9. Chr];e.M.A. Burling I.M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
London 2009, p. 386. N _ o )
10 Lgmbert— Faivrle Y., Leveneur L., Droit des assurances, Ed'ltmns Dalloz, 13e édition, Paris
. 2011, p. 338; see also Thoyts R., Insurance Theory and Practice, Routledge, Oxon 2010, p. 14,
for a11 éxplahation of the pure premium (premium necessary to cover the mathEIthlca]ly
expected loss), which must be increased by costs borne by thg insurer of undcrwrltmg the
risk, such as commission, etc. claims-handling costs, administration and profit (at least

theoretically). o o _ o
11 IlleEouroPe ‘giese rules mostly derive from the Solvency I1 Directive and secondary legislation.

327




§4.02[B]

Katarzyna MalinowSka

the attachrpent of risk." The technical aspects of the premium in space ing
contracts will not be developed further.

.The above does not limit the parties in freely setting out other rules Concerning the

Uranee

gf bayment and the consequences of non-payment, sometimes alsg addressip
1ssues as the method of paying the premium.’® Without contractual provisionsg o
general rules should be sought that are also fully applicable to space iDS[J] 8
Fontracts, enriched by practical characteristic to the specifics of the risk Therélnce
Important issues concern the rules of time, the place of paying the pre-nn'urumost
bersons authorised to accept the premium with effect to the insurer, as well a; tt]?s
;:;l):(s;cr]:irﬁes of a breach in baying the premium in the amount and time stipulateq
. In the majority of legal systems, the premium should be payable at the pla

business of the insurer Even in modern relations, where the Premium is pa zblce i
bank.transfer, this rule is significant. Payment at the place of the insurer lneansythaf tgy
Premlum is deemed to be paid once it reaches the insurer (or its bank account). ' Tp; §
In turn, is important for stating whether the premium has been paid on time. [whjli
may be decisive far the contract repudiation or interest on a delay), whether itc'
subject t.0 taxes in the place of payment, which court has jurisdiction o;er the dis utls
concerning the payment of the premium.'s [ common law systems, this rule der?v .
fr_om practice and court verdicts, in civil law systems it is regulated in the stamteES
either regulating this issue specifically for insurance contracts, or resulting from ths,
gen.eral rules of paying pecuniary obligations, For example, in France, the place (;
baying the premium results directly from the provisions of the insuran::e lavg 19 TI;)
rule of the place of payment may, however, he changed by contractual arrang;ememe
ce, where i is
momers: of the

by

payment order reaching the bank of ESA (and not the insurer),
_ As regards the persons entitled to accept the premium, apart frem, e insurer
itself, the agent of the msurer should be authorised to such actiong, but it must be

stressed that not all the intermediaries may be recognised as an ageist ¢f the ing urer for

-

12. Gould A., Linden O., Estimating Satellite Insurance Liability, Papers on Fal] CASAC Confe
. Z?GO, p. 60; see ﬂl.?'{) the terms of contract for Galileo launch insurance T
: anlirggni\élgg.g, Burlln.g J.M., Puryes R:L.', The Law of Insurance Contracts, Informa, 6th ed.
12009, p. 377; European Commission Directorate - General for Justice, Final Report of thl;
Commlbsmn_ Expert Group on European Insurance Contract Law, 2014 p 5,2
14. Lambert- Faivre Y., Leveneur L., Droit des assurances, Editions Dallﬂz,,lsle é&ition, Paris 2011,

- 354; Clarke M.A., Burling J. :
ien s urling J.M., Purves R.L., The Law of Insuraince Contracts, Informa, 6th ed.,

15. Clarke M.A., Burling J.M., Purves R.L., The [,
Lendon 2009, p, 378.

16. I{l French Code des Assurance, according to L 113-2. La prime est
{ assurenr ou du mandataire désigné par lui & cet effet. Toutefo
domicile de I'assuré o ¢ tout autre lien convenu dans Jes caS
par décret en Conseil d’Etat. ~

aw of Insurance Contracts, Informa, 6th edsy
pavable au domicile de

is, la prime peut étre payable au
et conditions limitativernent fixés

328

§4.02[B]

chapter 4: Performance of the Space Insurance Contract

the purposes of accepting the premium.'” If this is the case, the premium may be
deemed as paid to the insurer at the moment of being paid to the agent.'® The broker
of the insured, as a rule, is not deemed to be the agent of the insurer for the purposes
of accepting the premium. However, relations between the brokers and insurer on the
London market are more complex, allowing for such a solution whereby under some
arrangements the accounts between broker and insurer are settled periodically. For
safety reasons, this should be reflected in the insurance contract and the contract
between the broker and the insurer.'” Again, the example may be given in the terms of
insurance for Galileo coverage, where the payment of the premium is made by a
coordinator (the broker acts in that capacity). This practice is also due to the number
of insurers covering the same risk in portions, being standard in space insurance,

As arule, the amount of the premium should be specified at the conclusion of the
contract, though there are also clauses whereby the premium may be specified as ‘TBA’
(‘to be agreed’), which derives from marine insurance and the express provision of
MIA, section 31 (1). In this case, it is the ‘reasonable premium’ that is due - which in
practice may be based upon tariffs applied by the insurer.? Such a rule would be more
difficult to apply irvspace insurance, where no tariffs are issued and contract terms are
negotiated 01 au individual basis. Still, in this case it seems that the average premium
for similar sis« could be imagined, this being a purely theoretical consideration. While
in genevalithe premium is agreed for the whole risk period and should be not changed,
it-igpassible for the insurer to want to renegotiate the rate in the event of a material
change in the risk. Not agreeing on a specific premium amount at the contract
conclusion does not affect the validity of contract, nor does it suspend the cover.?! This
is still compliant with the reciprocity of the insurance contract, which says only that

17. Clarke M.A., Burling J.M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
London 2009, p. 379,

18. In this respect, the EU provisions of IDD should be taken into account, which as one of the
guarantees of protecting the insured’s interest provide for the explicit effect of paying the
premium Lo the agent as equal to the payment to the insurer, This, however, is dependent on the
manner of implementing this provision into the domestic legal systems.

19. Clarke M.A., Burling J.M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
London 2009, p. 381; Lowry J., Rawlings P., Merkin R., insurance Law. Doctrines and Principles,
Hart Publishing, Oxford and Portland, Oregon 2011, p. 157; see also on the possibility of the dual
capacity of the broker under common law system: ‘[{]he courts in New York long have held that
insurance brokers act as agents on behalf of an insured and not the insurer’. Evutex Co. v Hartley
Cooper Assocs., Ltd., 911 F. Supp. 732, 738 (S.D.N.Y. 1996) (citing Bohlinger v Zanger, 117
N.E.2d 338 (N.Y. 1954) and explaining that the ‘status of an insurance broker as an agent of the
insured has been codified’ under New York insurance law). Yet, even as a broker acts on the
insured’s behalf for purposes of securing coverage, the broker also can serve as the agent of the
insurer in another capacity. In Evutex, for example, the broker also “[held] premiums collected
by its insured to be forwarded to the insurance company as an agent of the insurer’. 911 F. Supp.
at 739. Thus, the broker served in a dual capacity by acting ‘in a fidueiary capacity whether
collecting premiums to be forwarded to the insurer or transmitting claim and/or settlement sums
from insurers to insured’. Levy A.B., Dendinger M.J., Gastélum D.W., Kauffman L.M., Broker
Liability: An Overview of Key Considerations and Emerging Issues; Insurance Coverage Litigation
Comnrmittee CLE Seminar, 2013, p. 5.

20. Lowry J., Rawlings P., Merkin R., Insurance Law. Doctrines and Principles, Hart Publishing,
Oxford and Portland, Oregon 2011, p. 156.

21. Posner K., Chrystal P., et al., Margo on Aviation Insurance, 4th ed., LexisNexis 2014, p. 177,
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'lhere must be a premium in consideration of the insurer’s obligation to cover the pi
The amount and time is irrelevant from this point of view, and the parties are EHSJ(_
agree the terms thereof in the insurance contract. >

o .The pr_emzium in space insurance is usually paid in instalments. This is due to i}
significant time difference between concluding the insurance contract and the att 3
ment of the risk. Thus, the first, small part is paid at the conclusion of the insur .
and the remaining part in thirty days before the risk attachment.?? This practi(f: o
course, poses a risk for both parties of a change in market conditions in terms of)}? :
.ratesl. ‘Payment, or tender of payment, must be for the full amount due: part pa o
is w1thout effect.”* This issue may also be in relation to the place of p[; .
aCC(.)rdmg to which the premium in the due amount should reach the insurer’s p]sgéem)
business or a bank account). Therefore, the insured should ensure that the paymem('of
tt.lat.amount is delivered to the insurer, which may not be sufficient if the premiy 1'1'1
diminished by bank fees or taxes while being transferred to the insurer. Tnstalrnentmdl .
not affect the obligation concerning the ‘full payment of premium’. Properly and ti -
paid instalment is the full payment from the legal point of view. .

Payment deadlines should usually be provided in the contract, though if they a
not, then the premium should be paid within a reasonable time.2* Non-payment 0311 tlie
premmm in accordance with the contract terms is a breach of one of the most importa ne
duties of the insured. However, under common law, unless specified in the polic tht
payment of the premium is not a condition precedent of the cover, and it is also n{;t ;
lmpIi.ed term. This differs from some civil law countries, where thé payment of the hf;
premium is a condition suspensive to the insurance cover.?s Typically, insurance
co_ntracts also make the cover dependant on the payment of a premium bu,t even ther
this condition can be waived.?® It means that, in spite of non-payment, t’he cover s*an-
‘and continues until lateness of payment becomes of the essence’ 27 Then the imf.'e;
may start applying the available remedies. The remedies available to the insnie: iﬁ t}ze

event of late payment include the possibility to suspend cover or re‘mcli-c:ne thi
contract,’ as well as to deduct the amount of the premium from any other ola;zment dus
to the insured. The type of remedy and the prerequisites of applying, lhcrﬁ vary across

22. Whearty R., Satellite Launch wnd In-orbit Ins )
R, : surance (Intro to Space Insurance. First
E{f;e/{}tattlolllli at lntefmatlonal Conference and Exhibition on Satellite, Huston, USA Auguslplii]r]g;)
i/ /satellite.conterenceseries.c B t-p-v . , l
ey series.com/speaker-pdfs/2015/robert-p-whearty-marsh-space-projec
23. E(Ifnrggnl\gozgg ]?)L];,l,ggl)g %I[M Pur\;\les R.L., The Law of Insurance Contracts, Informa, 6th ed
. p. ; Stocum v. New York Life Ins i i i
Moy ife Ins Co 228, US 364 (1913 - life)
25. European Commission Directorate — Gen i i
- eral for Justice, Final Report issi
2 Eroup on European Insurance Contract Law, 2014, p. 52 portof the Gommmizsion KASY
. Lowry J., Rawlings P., Merkin R., Insurance Law. Doctrin Pringi : ishi
o ot G : nes and Principles, Hart Publishing,
27. Clarke M.A., Burling J.M 3 8
ki %Slég ‘M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
28. élccordln_g to the qu_ern tendencies as represented by PEICL, there are special rules of making
e premium a cc_)r_]dltlon: PEICL 5:.101: When the insurer makes the payment of the first or single
plﬁlrrtnumva condition of the formation of the contract, or of the beginning of cover, that condition
vsifl )Ie without effect urll_ess: (a) the condition is communicated to the applicant in writing using
clear language and warning the applicant that he lacks cover until the premium is paid, and (b)
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¢ legal systems, even in Europe, where various consequences may depend on

th
whether the non-payment concerns the first or subsequent premium (or its instal-
ments).”

[C] Consequences of Non-payment and Late Payment

As mentioned above, the basic remedy for the non-payment of a premium is the
possibility of the insurer repudiating the contract. This is not an absolute right,
powever, as it is limited by extensive jurisprudence applying legal concepts such as
relief against forfeiture, waivers of the insurers and estoppel. It is true, however, that
the practical possibility of applying these concepts is limited when the insured is a
professional and the insurance contract can be treated as a commercial (rather than a
consumer) transaction.”’ The remedies for non-payment or late payment are strictly
regulated in the civil law statutes, providing for specific remedies, usually different
from the general law of contracts. Such remedies help specify when the delay takes
place, and when the remedies may be applied.** Taking French law as an example, it
provides for'specific terms of applying such remedies. These remedies include at first
a call for payment, subsequently the suspension of cover and finally the possibility to
terminicie the contract.®® Cancellation as a consequence of non-payment of premium

a period of two weeks has expired after receipt of an invoice which complies with requirement

(a) without payment having been made.

29. European Commission Directorate - General for Justice, Final Report of the Commission Expert
Group on European Insurance Contract Law, 2014, p. 52.

30. Clarke M.A., Burling J.M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
London 2009, pp. 387-390.

31. Famous cases of the Scaptrade, Scandinavian Trading T anker Co A/B v. Flota Petrolera
Equatoriana [1981] 2 Lloyd;s Rep 245; Shiloh Spinners Lid v. Harding [1973] AC 691; in Clarke
M.A., Burling .M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed., London 2009,
{1393

32, European Commission Directorate - General for Justice, Final Report of the Commission Expert
Group on European Insurance Contract Law, 2014, p. 52.

33. Lamberl- Faivre Y., Leveneur L., Droit des assurances, Editions Dalloz, 13e edition, Paris 2011,

Pp. 360-362. See Art. L113-3 of the Insurance Code, A défaut de paiernent d’une prime, ou d’'itne

fraction de primme, dans les dix jours de son échéance, et ndépendarment du droit pour Uassurenr

de poursuivre Uexécution du contrat en justice, la garantie ne peut étre suspendue qiie trente joirs
apres la mise en demeure de Uassuré. Au cas oit la prime anntuelle a été fractionnée, la suspension
de la garantie, intervenue en cas de nonpaiement d’une des fractions de prime, produit ses effets
jusqira Uexpiration de la période annuelle considérée, La prime ou fraction de prime est portable
dans tous les cas, apres la mise en demeure de assuré. L'assureur a le droit de résilier le contrat
dix jours aprés Uexptration du délai de trente jours mentionné ai deuxiéme alinéa du présent
article. Le contrat non résilié reprend pour Uavenir ses effets, a midi le lendemain du jour ol ot
été payés a l'assurenr ou au mandataire désigné par lii i cet effet, la prime arriérée oL, en cas de
fractionnement de la prire annuelle, les fractions de prime ayant fait I'objet de la mise en
demeure et celles veniies i échéarce pendant la période de suspension ainsi que, éventuellement,
les frais de poursuites et de recouvrement; a similar concept has been adopted in Belgian law,
where in Art. 69. Le défaut de paiement de la prime a I'échéance peut donner lien a la suspension
de la garantie ou &t la résiliation du contrat @ condition que le débiteur ait été mis en demeure. Le
contrat d assurance peut toutefois prévoir que la garantie ne prend cours qii'apres le paiernent de
la premigre prime. Atticle 70 provides for details of being in delay: Article Art. 70. La riiise en
demnenre visée @ larticle 69 est faite soit par exploit d'huissier soit par lettre reconunandeée. Elle
comporte sormmation de payer la prime dans le délai qu’elle fixe. Ce délai ne pent étre inférieur a
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has also been provided in the Galileo terms of insurance, this being conditional upo
cancellation notice of at least fifteen working days, during which the premium dye stﬂI:
may be paid in order for the cover to remain effective (section 22 of the insurane
terms). Similar requirements are imposed on the insurer before the release of the
liability or the termination of the contract in PEICL,** i

[D] Return of the Premium

The traditional principle is that it is not possible to demand the return of the premium
This is based on the case Tyrie v. Fletcher (1777}, where it was stressed by L(]rci
Mansfield that ‘if the risk of that contract of indemnity has once commenced, there shqj|
b.e r'w. apportionment or return of premium afterwards’. This rule was called the
‘indivisibility of the premium’. However, even at that time, divisibility was applied ip
the case of diversified risks covered by one insurance contract.*® The rule of the
il?divjsibﬂiry of the premium has, however, changed since that time, and now the
d1visil_:>ility of the premium is more recognised by the courts and statutory provisions gf
law *® This rule applies even if the risk is not equal during the whole period of cover
(e.g., flooding risk), as the insurer is able to divide the premium on the basis of the
modern rules of calculating (including statistical ones), even on a daily basis, in a
manner reflecting the actual level of risk. Tt appears from the above that the approach

quinze ]ours’(‘.', compter du lendemain de la signification ow du lendemain du dépdt de la lettre
recr)m‘mamiee. La mise en demeure rappelle la date d’échéance de la prime et le montant de
C{iiff?—(f]. Elle rappelle également les conséquences du défaut dn paiemnent de la prime dans le délai
fixé, le point de départ de ce délai et précise que la suspension de la garantie o la résiliation dv
cor}_tmt prend effet 4 compter du lendernain du jour oi le délai prend fin, sans que cela ne Durfp
préfudice & la garantie relative & un événement assuré survenu antérieurement.

34. A_nigle 5:102 (1) A clause, providing for the insurer to be relieved of its obligation to cover the
risk in the event of non-payment of a subsequent premiun, shall be without effect ur'es: (a) the
policyholder receives an invoice stating the precise amount of premium due as ‘&=l a5 ghe date
of payment; (b) after the premium falls due, the insurer sends a reminder to the policyholder of
the precise amount of premium due, granting an additional period of paym=nt of at least two
weeks, and warning the policyholder of the imminent suspension of ci-ver if payment is not
made; and (c) the additional period in requirement (b) has expired =rithout payment having
been made. (2) The insurer willsbe relieved of liability after the additonal period in para. 1(b)
has expired. Cover will be resumed for the future as soon as the policyholder pays the amount
due_unless the contract has been terminated in accordance with Art. 5:103. Article 5:103: On
expiry of the_ period referred to in Art. 5:101(b) or Art. 5:102 para. 1(b), without payment of the
premium being made, the insurer shall be entitled to terminate the contract by written notice
provided that the invoice required by Art. 5:101(b) or the reminder required by Art, 5:102 para,
1(b), as the case may be, states the right of the insurer to terminate the contract. (2) Thé contraci
shall be deemed to be terminated if, as the case may be, the insurer does not bring an action for
payment (a) of the first premium within two months after expiry of the period mentioned in Att.
_5: 101(b); or (b) of a subsequent premium within two months of expiry of the period mentioned
in Art, 5:102 para. 1(h).

35. Clarke M.A., Burling J.M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.
London 2009, p. 397, ' ' J

36. Otherwise, however, in the case JA Chapman & Co Lid v. Kadirga Denzicilik ve Tikaret AS [1998]
Lloyd’s Rep IR 377, where it was stated that even if the premium is paid in instalments, it is still
a ;mgle premium for the entire period - in order to make the premium divisible, the pariies must
sh_pulate s0 in the contract. Lowry J., Rawlings P., Merkin R., Insurance Law. Doctrines and
Principles, Hart Publishing, Oxford and Portland, Oregon 2011, p. 155. ‘
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to the divisibility of the premium is still not homogenous around the world, though a
common approach seems to be found in PEICL, which claims the abolition of the
indivisibility of the premium principle (though it may be changed by mutual agreement
of the parties).”” The divisibility of the premium is also established in civil law systems,
e.g. in France (Article L 121-9 C. assur.),”® where specific provisions on the terms of
returning the premium are set out. Certain rules of the premium return are regulated in
insurance contracts.* Nevertheless, it seems that the rule of divisibility has a limited
application to space insurance, especially regarding the launch and early-in-orbit cover,
while it could be considered for in-orbit insurance cover.

Another rule concerning the payment of the premium is the rule of ‘no risk no
premium’, which may be applicable in case the risk has not been attached at all. It deals
with another aspect of paying the premium not mentioned above. This is similar to a
situation when the cover has commenced, but an exception (exclusion) has been
working from the beginning, so the insurer bears no risk at all. In such circumstances,
the policyholder should have the right to recover the premium paid, unless there was
a fraud or other iliegal action from his side.” Also in the case of fraudulent misrepre-
sentation, the inizurer is authorised to avoid the contract with no obligation to return
the premium.”" The rule of ‘no risk no premium’ is binding equally in England and the
US,* arld s also reflected in space insurance contracts where special clauses can be
founa to address the situation when the risk does not attach at all (e.g., due to the total
lass of the satellite before the risk attachment), or at a much later date. It may be the
_ase if the launch operation is re-scheduled or revoked, so the risk does not attach
during the policy period. In this case, the premium is to be refunded to the insured. It
may be agreed between the parties that the right to the return of the premium occurs
in the case of a launch delay by more than an agreed time from the estimated date. In
such a case, however, the insurance policy may still remain in force (so all its terms are
binding, but are only suspended), and once the new launch date is scheduled, the

37. If an insurance contract is terminated before the contract period has expired, the insurer is only
entitled to a premium in respect of the period prior to termination. Basedow J., Birds J., Clarke
M., Cousy H., Heiss H., Loacker L., Principles of European Insurance Contracts Law, 2nd ed.,
ottoschmidt, Koln, 2016, p. 217; in French law, the code des assurance provides for the
obligation to return a premium in the event of a total loss for a reason not covered by insurance,
for that part of the coverage period during which no cover is granted; Lambert- Faivre Y.,
Leveneur L., Droit des assurances, Editions Dalloz, 13e edition, Paris 2011, p. 352.

38. Ihid.

39. See, for example, Posner K., Chrystal P., et al., Margo on Aviation Insurance, 4th ed., LexisNexis
2014, p. 183, providing, with respect to aviation insurance, for exemplary provisions dealing the
return of the premium; mostly they are coherent with the case law, allowing for such a return in
the event of no insurable interest, no common understanding between the parties as to the
subject matter insured, where the policy is illegal, etc.

40. Bird J., Bird’s Modern Insurance Law, Sweet & Maxwell, 2016, p. 191, the explicit regulation to
this effect has been introduced by the Insurance Act 2015 also for non-consumer insurance.

41. Clarke M.A., Burling J.M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
London 2009, p. 398; in case of innocent misrepresentation and avoidance of the contract, the
insurer must, however, repay the premium, Lowry J., Rawlings P., Merkin R., Insurance Law.
Doctrines and Principles, Hart Publishing, Oxford and Portland, Oregon 2011, p. 158.

42, Clarke M.A., Burling .M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
London 2009, p. 398, e.g. case Kansas City College of Osteopathic Medicine v. Ernployers Surplus
Lines Ins Co 581 F 2d 299 (1 Cir 1978).
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premium is repaid to the insurer within an agreed time. This issue is als
the Insurance terms for Galileo coverage.*® The only situation where the i

pot subject to return is when a fraudulent misrepresentation takes place Thl:_'rem_mm e
15 common for almost all legal systems, including common law, It is ailso :jlpﬂnciple
France and Belgium® and in accordance with PEICL, %5 Apart from the ab >
mles_ tlhat. are applicable to space insurance in full, maybe just minor adjust e
spemflc rlgks, there are also some issues characteristic for this kind of rijsk "_[n‘lhemS ‘to e
premium is a reattachment premium concerning the p ot
where an aborted ignition takes place and there may
subsequent intentional ignition,**

O Tegulateq i,

otential coverage of Situationg
be a need to reattach risks at 4

Theorencally, a ‘no claim bonus’ is also a possible clause, though it is
apply in space insurance, and not practicable very often. That kind of bonls '
agreed, for example, in the case of a successful launch (as defined in th 'US e
contract and launch contract) and is calculated as a percentage of the total piéglsjﬁfj:?e

in

some cont ctst I S8 ur =
me Tdcts the ‘no 10 re n p emium L‘alled m the pa'-}t bEtWeell 15 fj

of the premium in case the launch is successful * e

§4.03 WARRANTIES, DUTIES AND CONDITIONS

Thls section deals with various obligations of the insured that are significant

msurancg coverage being binding and effective. They are not homo en[:) .
substantial differences exist among legal systems with respect to their legil chus -
and consequences of a breach thereof, being traditionally more restrictiv. ﬂ_faCter
common law systems and ‘softer’ in the civil law systems. "

[A] Warranties and Conditions

W}?rrantles and conditions of insurance Coverage are concepts known to coinmon law
where Lh.ey serve t(_) limit the liability of the insurer in the event of 4 potential r:'sk’
aggravation of various sorts, both subject to the insured’s behaviour as well as

objective changes in risk. In the conti i
; ontinental systems, these issues ave rather provided

_— s m -

43. I}tlgrglffeigsz Ifgr(tbgel'ap;ymem o_f 5”/)u of the deposit premium after the policy inception, and 95% of
Ce premium) thirty calendar days before the launch: i i
i ar days ; the premium
Fsilj};ned ltli) case'ﬂle launch does not take place within the policy period or the Eaunch is (IfseIt;) Eg
more than ninety days after the payment of the balance premium 4
3;1 lﬁéncle 59 of the Belgian insurance law., .
\ m]}l(leu,dﬁ}rt.”IZ:ml Lack of lnsuret_j Risk (_1) If the insured risk daes not exist at the time of
ERnellidn gﬂmle[gg]it;ad] (:j]a[; any mlne during the insurance period, no premium shall be due
_ 7 rer sh e entitled to a reasonable sum for ex i ; .
» The i _ _ penses incurred.
Lnsured‘nsfk ceases o exist during the insurance period, the contract shall be defr?]ec{izt] léthe
i qu terminated at the time that the insurer is notified thereof. "
: pg;eé;;zitéggggfg;]cselBr?/kers [[ji_mét/egd; Memorandum: http://www.publications parliament.uk/
, cmselect/emirdind/335/335ap04.htm; accessed 14 Januar 017: Ri .
Mitchell M.S., Telecommunications Satellite Insurance, 18 Air & Space L, ]};62[11933 R;OIT;(; -

47. Horl K.U., Legal Aspects of Risks Invol ] i (viti
F i e );12_ 3 olved in CommerczalSpa(:eAU.thtzes, Montreal 2003, p. 159;
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gnder a broad notion of the insured’s duties and, though they are not homogenously
regulated, in principle the insurance duties are much less strict by nature. Usually, if
IEgulatecl by law, they take the form of precautionary measures, sometimes being
perceived as clauses neighbouring onto the risk aggravation regulation.* The tenden-
cies present in modern insurance law usually limit the possibility of avoiding the
jiability of the insurer in situations that would lead to the unjustified detriment of the
insured’s reasonable expectations.*” Space insurance contracts seem to show peculiari-
fies in this respect.

The common law recognises two types of insured’s duties on which the insurance
coverage may depend. These are warranties (called also promissory warranties) and
conditions precedents, both being slightly different in nature, but both entailing the
possibility of the insured losing the cover if breached.®® The idea of warranties®' derives
from marine insurance, and has been codified in MIA, according to which:

‘a warranty means a promissory warranty (...) which means (...) a warranty by
which the assured undertakes that some particular thing shall or shall not be done,
or that som condition shall be fulfilled, or whereby he affirms or negatives the
existence ot a particular state of facts’.

Warrenty is recognised as a condition that must be exactly complied with,
whethor 1t is material to the risk or not. What is more, it may be express or implied.*
Recently, these rules were subject to extensive changes in the UK on the basis of 2015
tzirance Act.”

Warranties are recognised as fundamental terms of insurance, and in that aspect
they are different from conditions. They are defined as ‘a condition on which the
contract is founded’,” without which the insurer would not undertake to be bound.*
The concept adopted in the UK, though it derives from the MIA, is fully applicable to all
other types of insurance, The warranty is claimed to go ‘to the root of the transaction’,
‘ensuring that insurance is of the nature that the underwriter believed it to be when
rating and accepling the insurance’.”® The fundamental nature of the warranty is also

48. See for example European Commission Directorate — General for Justice, Final Report of the
Commission Expert Group on European Insurance Contract Law, 2014, p. 47.

49, Basedow J., Birds J., Clarke M., Cousy H., Heiss H., Loacker L., Principles of European Insurance
Contracts Law, 2nd ed., ottoschmidt, Koln, 2016, p. 186.

50. See for example, Bird J., Bird's Modern Insurance Law, Sweet & Maxwell, 2016, pp. 170, 183.

51. They are of different meaning than is present in the general contract law, where the warranties
are of much less significance than the conditions, see for example McKendrick E., Contract Law,
Palgrave, New York 2000, p. 208.

52. MIA regulates explicitly some of the warranties, such as nationality, neutrality, good safety,
seaworthiness of the ship and goods, and their character of being implied or not. See also Thoyts
R., Insurance Theory and Practice, Routledge, Oxon 2010, p. 69.

53. It should be noted that the relevant provisions ‘in the Marine Insurance Act 1906 - (a) in s. 33
(nature of warranty), in subs. (3), the second sentence is omitted, (b) s. 34 (when breach of
warranty excused) is omitted” on the basis of the Insurance Act 2015.

54. Lord Mansfield in case: Bean v. Stupart (1778).

55. Clarke M.A., Burling J.M., Purves R.L., The Law of Insurance Contracts, Informa, 6th ed.,
London 2009, p. 635.

56. Lowry J., Rawlings P., Merkin R., Insurarnce Law: Doctrines and Principles, 221, 2011; Turner
H.A., The Principles of Marine Insurance, 1951, p. 43.
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(t:l;izeg?gni:do;ot htilebloss of cover,f‘”. and have shown a tendency to restri
S reach of condition precedent, for example in th :
;flzlrfézatlzn Qf IS]SS was delayed, but information was received by the insur;r Fr\;e
S. As 1N the case of exceptions, a brea iti
which may reattach after the fondition is c;i[?]g;mw?ﬁltilogr;i?iz ;']JSDEHG t'h
gsual]y express, but also there is a category of implied conditic;ns o CUHdllt
Interest, good faith, binding by force of law.”! P
An analysis of space insurance contracts shows that, once the poli
the brok'er,.acting as a representative of the insured, there are isu
ﬁf{;ﬂigﬁ; Oz;lstht; Zt;‘tcli‘j Tﬁ:janzng as explained above. At least the €Xpress warrantjeg ar
i pramerous W m‘algm] oes not exclude the Posm’bility to interpret certain duties DE;
A Cm; t (’ €5, on a case-by-case basis. The standard wording used ip g
racts suggests, however, that no consequences of a breach of pe}ce
may be used by the insurers. First, the obligation of due diligence is draft W_afralltles
general way that it may not be treated as a warranty. Second, the j Ed'I‘D SUC]} d
conc_erm.ng the risk alteration provide for precise consequences th:at do I;gf (i:;ﬁf e
(tj(;rtr;m;z;tls‘?gg ;Il:e corfnrlact t.)y t_he in.surer in_the event of a breach of the no(t:i;gaeﬁt:[el
o o ce of the liability 'm total.” Finally, as space insurance contra
clauses suggest, only material changes are su bject to the duties of the insure;t

while the materiality of a breach and its relation to the lo
warranties.
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ss is not relevant by applying

worleevethe}e.ss, the_ common practice is to include in the space insurance polic
t ings condxtmn:s stipulating that the insured is obliged to take all reasonable st ;
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69. Low i i
Ox(o?()j JaHdRs(\;vrltllI:ﬁsé Iz) Merkin R., Insurance i‘.aw. Doctrines and Prineiples, Hart Publishin
M s Clea} .la;lgsggz?f[llllé,ffﬁlél;[ also miFrance, any clauses leading to the loss of coveg;
; et ; -4 Les clauses des polices édictant d it 5 déché
- %)}ﬁ éi;; (}.{xd;zswm ne s;?f;lt valables que si elles sont mentionnées en c;:ai'ltlgmesj e
. - insurance Theo P ice. ] -
71, S b o ry and Practice, Routledge, Oxon 2010, 8 I
72. Compare with the alteration of ri i
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die tke M.
- ?}t Hl(a._Law (?ffrtsum.nce Contracts, Informa, Gth ed., Lor?don 20{]31I SA-,GSB;Jdmg e
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- Thoyts R., Insurance Theory and Practice, Routledge, Oxon 2010 DI-J 204;;635“&
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pisconduct. In addition, it seems that, according to the principle of fortuity,” one of
(he fundamental principles in insurance, the policyholder warrants to the insurer,
whether it is expressly written or not (an implied term), that the loss has not occurred
pefore the risk attachment is binding.”® 1f the policy is concluded long before the
sttachment of risk, the erucial moment in this respect is not the date of the policy, but
(he moment of the risk attachment.

[B] Precautionary Measures

The closest concept to the warranties that can be met in civil law systems seem to be
prgcamionmy meastres that should be taken by the insured during the term of cover,
and which are to minimise the possibility of the risk materialising. The regulation
thereof in national insurance laws is not coherent.” In certain systems, the obligations
result explicitly from the law, in the others they do not, and they must be regulated in
the contract, as they are not implied. As an example, in France, any basis for such
provisions is.che obligation of the insured, ‘before the event insured’ known as
‘measires de prevention’.”® They may be included in the insurance contract to that
effect, whereby a breach thereof may lead to the avoidance of the liability by the
insurel (vlanses de decheances). There are, however, some concerns as to the applica-
ron of such clauses due to the similar effect to clauses excluding certain risks from the
insurance coverage.”” It is, in fact, questionable whether a breach of the preventive
duties by the insured may lead to the loss of cover, if it is not due to wilful misconduct
(or at least gross negligence). The French jurisprudence distinguishes at least two types
of clauses de decheances, differentiating the situation where the breach of preventive
measures affects the coverage of the risk (divided for sub-categaries of condition de
garantie and exclusion de garantie), and where it does not affect.*

In space insurance, a general rule of the insured’s due diligence is recognised.
This obligation is much broader than the precautionary measures. According to the
general rule, the insured is to maintain due diligence while conducting a space
operation covered by insurance.*’ The policy terms often include the obligation of
‘reasonable care’, thus the test of reasonableness must be applied in such a situation.
In other words, the insured should behave as a prudent uninsured as in other types of

75. Meredith P.L., Space Insurance Law-with a Special Focus on Satellite Launch arid n-Orbit
Policies, 21(4) Air & Space Law., 13-15, 2008.

76. The event insured must be lortuitous in relation to the period covered.

77. European Commission Directorate — General for Justice, Final Report of the Commission Expert
Group on European Insurance Contract Law, 2014, p. 47.

78. Such a definition was adopted also in PEICL (Art. 4:101), where ‘a precautionary measure means
a clause in the insurance contract, whether or not described as a condition precedent to the
liability of the insurer, requiring the policyholder or the insured, before the insured event occurs,
to perform or not to perform certain acts.’

79. Basedow J., Birds J., Clarke M., Cousy H., Heiss H., Loacker L., Principles of European Insurance
Contracts Law, 2nd ed., ottoschmidt, Koln 2016, p. 188.

80. See more Lambert- Faivre Y., Leveneur L., Droit des assurances, Editions Dalloz, 13e édition,

Paris 2011, pp. 336-337.

Meredith P.L., Space Insurance Law-with a Special Focus on Satellite Launch and In-Orbit

Policies, 21(4) Air & Space Law,, 13-15, 2008.

81.

forir
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insurance,* and exercise dye care with respect to the insured satellite® op 1,
pperation. It is emphasised, however, by the academics that the above ryje is H:[n o
implied one and must he explicitly included in the insurance contract, apgq 0?]
recklessness should release the insurer.* Though due diligence is present iy all tYl?
of insurance, a particular reason for this obligation in Space insurance s tje i
the assets insured, and the relatively small influence of the insar
happen to the satellite once launched into orbit, including the imposs;
performing inspections and the inability to check the risk level on its own (as may h
the case of flood insurance or others). The aim of the dye diligence requiremeny jg ajss
to diminish the moral hazard on the side of the insured. The latter, however, js anyws
relatively small compared to other industries. 1
The obligation to maintain due diligence is a continuin

bility of

things reasonable and practical to avoid the loss, and in case it occurs, to undertagke
actions in order to diminish the loss % In such a case, the insured must take apy
measures in order to avoid the increase of the damage (or to try to minimise it).%8 The

insured is expected to make reasonable efforts to that purpose, including if possible

; . ; oy
corrective measures.®” In this respect

, the case Hughes aircraft Company v, Lexington

82. SeealsoHorl K, U., Legal Aspects of Risks Involved in Commercial Space Activities, Montrea 200;
P. 154, where the author correlates the duty of due diligence with the proper risk declarapir (i.e.
the insured warrants not to misrepresent or conceal any information or change thereat): aiso see
Meredith P.L., Robinson G.5., Space Law: A Case Study for the Practitioner. Imlemnenting q
Telecommunications Satellites Business Concept, Martinus Nijhoff Publishers, 1992 p. 363;
Posner K_, Chrystal P, et al., Margo on Aviation Insurance, 4th ed., LexisNexis 2014, p. 417,

83. Meredith P.L,, Space Insurance Law-with a Special Focus on Satellite Launch and In-Orbit
Policies, 21(4) Air & Space Law., 13-15, 2008; Posner K., Chrystal P., efa].| Margo on Aviation
Insurance, 4th ed., LexisNexis 2014, p. 417,

84. Clarke M., Policies and Perceptions of Insurance Law in the Tweng- First Century, Oxford
University Press, New York, 2805, p. 166 expresses the view supported by the case law that the
behaviour of the insured should be reasonable and should not be re
burpose to cover the carelessness of the policyholders, s
in the case of ‘extreme carelessness,’

85. The view has been expressed that this condition refers to the circumstances after the event
insured occuwrred, see Posner K., Chrystal P, et al., Margo on Aviation Insurance, 4th ed.,
LexisNexis 2014, p. 205, which has been expressed in the case United States v. Eagle Star
Insurance Co Ltd 201 F2d764, (oth Cir 1953).

86. Such an obligation is present in some national insurance laws, such as Bel,

! gian, where according
to Article 75 Dans toute assurance ¢ caractére indemnitaire, U'assurg

doit prendre toutes mesures
es du sinistre, Conseguently, as provides art
76 § ler. - Si 'assuré ne remplit pas une des obligations prévues aix articles 74 et 75 et qu'il en
résuite un préjudice pour Uassurenr, celuici a le droit de pretender une réduction de sa
prestation, a concurrence dy préjudice qu'il a subi. §2. - L'assureur peut décliner sa garantie si,
dags une intention. frandnlense, Iassure n ‘a pas exéeuté les obligations énoneées aux articles 19
et 20.
87. FabreH., Risques spatiaux et strategie de couverture du risque par les mecanismes de Uassurance,
Revue geoeconomie nr 20, hiver 2001-2002, p. 286
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r 4: Performance of the Space Insurance Contract

i ’ S that,
icy [and must act at all times as uninsured] 38 1t should be noted

- L licable to the contract, certain obligations may be qualified as

ding on the law app igalic s
depenmioiary measures (under civil law systems) or warranties (under ¢
reca

). In each of them, different consequences of a breac.h may be apppedl.t It ;;;
: SI'em - ly important whether a given obligation can be considered as 4 JRrt y,1
Sl coﬁdition precedent without the feature of a warranty, and if so, whether
fli n’:::i?;: may use the customary remedies available undeir. crz)r;n?oo?plsgz ‘mi,-d,paﬁy
S ! nditions are fully applicable to

i ‘T hqﬂf ?rcfﬁcihetf ZZ;;;ZS t(i)nguc?gobligations included in insurance contracts and
k. i " the some of the insured’s obligations also result from the mandatory
“ Iau/t‘eorfcl)rfm”ll“llif'ms'uram:e. For example, the obligations concerning mar:jdtat(t)g(ei:lst
- icensi include the obligation of the insured to
 A——— PmCedeF mcf insurance effected by the licensee pursuant
jecessary action to ensur.e that the pghcy _o ;nb LY
{o the provisions of this licence continue in o;ce. gure.r o eiimpssat, Ao 1
licensee shall donothing that Wc?uld epabllg tl.E' ins o nt, hmline wli
should be noted that, since the aim of habthy 1n:,u€1:2ial e Th oy cirelimifn
'msu.r Ed)_SO::’.) ‘,egétlssiiﬁllliléhﬁr‘;:; ifﬁiﬁ: ;Iilaatli non—enzorceabi]ity of such clagses
N _1“9"1‘31' _"_Om cll thi;d part.y. An example of such a solution is Belgian Faw, espfuually
?‘.‘giigst;r;:cﬁ]gi‘rtehe duties took place after the occurrence of the event insured.

§4.04 LOSS

[A] General

i ' conti insurance is
The classification of the types of insurance for indemnity and contingency 1; . d;mmty
o ied in i i b i in
e of the most important criteria applied in insurance. The main feallure. of P
. q ify” the insured or the injure
i msured or
‘ igati insurer to ‘indemnify’ the -
is the obligation of the g i L% pured pasty
(‘indemniser Uassure ou la victime’) as opposed to contingency 111surar_1Le, here e
; aitai au
insurer is obliged to pay a contingency sum (la somme forfaitaire determlme umoment
de la conclusion du contrat’). Indemnity insurance is based upon the princip
e la ¢ :

88 cker 8., Some T Jefer n es Towart T ’.UPNHNF{ S (1Ce Iisurarnce Related
¥ g 1 Pre LES i'!p C aric A
Strategic 1 (’f. 1se Initiat
Dis E(H.!fﬁ and Lit g{][IO?L n p L., 126*12;, 1993; see also s. 27 of Galileo insurance
S 24 L84 21 J. Space

terms.

WL 5 § €= m & fo Tce. }Ilg{ii T 1res 4 1[5([ e, te. eptions,
Article 151 1 Dans les assurances ob, nires de la espo sabilite vile, les exceptio

i [ cause dans un fait
; llités et déchéances dérivant de la loi o du contrat, .?I trouva'rrr t‘m}.rk;_;;zis e S
FHLELEES I m-eién'eur au sinistre, sont inopposables a la personne & [ o \;”mensmn s
rI?llt’HZléEe: a {a Lpérsonne lésée Uannulation, la résiiiatwn, lexpzratz(?n c;:z o?i (Js'(l['a;s.u.ran(jes
OIH);JF t iﬂiempmies avant la survenance du sinistre, § 2. = Pour les mm"e?’car .gue -zl(»; i s
fionl mres onsabilité civile, Passureur ne peut opposer a la ‘DL’F{)(NUI‘{; ese;’a?I ' m,.ﬁm RS
: ll [{iés e?détl‘héances dérivant de la loi ou du contrat et trouvant leur calse dans i
nuliités et déc es dé
ot iti édition, Paris 2011
iu Si];?;:tr";‘aivre Y., Leveneur L., Droit des assurances, Edmorés Dal]oz_, 135_5?;:9 andc pemonai
ST Ie i divisi i into ‘damage insura 3
is i ision of insurance into e
5 his is reflected in the dw_ _ lama nes’ enil pesensl
b t)lvnT:e — as included for the first time in the Insurange Law in F‘} ance tlilee;]as el in,An_
msuéaconcept is present in Belgian insurance law; the indemnity insurar
sam i

91

—_
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ll]r:g Eznt]ftl};,nwtizrellgz the ;:)feneﬁciary should not be enriched by obtaining COmpengy
ik Indemnits suffered. T.hus the loss stands in the centre of the in demt'
e i.nsumﬂce Jamgu;anc.e 1s commonly divided into Property insurapce -
e ldd,mo nt t ? fll‘S.t type can be further sub-divided into more spe :?d
o am.[ o ; o n g Idassmal .maren.al property losses, insurance may CDIIC
. 52 Surannanma 1osses,. mcludmg loss of use (perte d'exploitarion) 93 ‘Aer
e Ofé ce are presenr in space msurance contracts and, in addia‘on.t .
s alculating the loss included in the insurance contract i o
rules concerning indemnity insurance are applicable. - e
p T[ﬁ general.insurance law defines a loss relevant to ins
aan_lage or de.pnvanon%.suf_fered by the insured as a result of an event j
ga?nst, and which leaves him financially poorer than he was before’.*® Wt HS‘ured
bas.1s for calculating the loss, it must be proved in order for the iﬁsure;aizvlir b
fe;lgieﬁ at; n:;x::p;nizt_]on]lﬂay virtue of tl_le insurance contract, as g condition preizzgj
s of ctaum. The payment is to compensate the loss. The above Principle
: . anged, even by the fact that the space insurance is based y 4
flgleed. The other common features of loss covered by i e
u1su.rance are the material character of loss, in the
sentimental) value of the subject matter insured is covered,’
}oss covered, unless under a specific type of insurance, ]
insurance.” The above featy
value f'mcl the sum insured (see more in Chapter 3, §3.06). The indemnit f
Sbace Insurance determines the condition of a claim agains'r the 1'nsurernl T
Comriltle tgpe: of loss in space il.lsurance contract is usually defined in the insuranc
and is calculated according to a predetermined ratio of loss as provided i, (] S
d ch factors as loss of capacity and loss or shorterﬁ:d:‘
atellite in comparison to the nominal capacity and Ii Npated
cturer,' as well as the application of the satellite (e
mmunications, navigation, meteorological or other)
upon the number of transponders, the electrical power supplied by t

ion

urance as ‘any loss

lifetime of the s

b e fetin;e amicipated
-8-»'depending on
Furcher, it is based

Ye solar panels and

>

—_—— e

105, accordin ich:
accordancediw 1%1 1{3& ryl;a;lll(; ;;L:Itztgiz;fggz rd[a aﬁgﬁmages l(_L un caractére indemnitaire and in
SEordance i stati ureir est lirnitée an préindice subi i )
lﬁee Cgc[{z;izee }1))? ;;‘tl rrz;):.sur}m’nent consister dans la privation de lusage du;!)aii.]rltlg;(;;gii‘g ?ir I aSSiHTﬂ
bri st que dans
92. Lambert- Faivre Y., Levene
p. 52.
93, Ibid.

gg Damgge is understood as a changed physical state,
. Deprivation s‘hould be permanent to be treated as a loss; te
]Titte;f?f the insured is not a loss, unless it h y
-L., The Law of Insurance Cont
o b ontracts, Infor
97. For examp.le Clarke M., Policies and Perceptions o
Oxford University Press, New York 2005 p. 220
98. Clarke M.A., Burling J.M., Purves R.L ; :
London 2009, p. 467, ’

ur L., Droit des assurances, Editions Dalloz, 13e édition, Paris 2011

mporary deprivation of the subject
as been damaged, Clarke M.A_ Burling J.M., Purves
ma, 6th ed., London 2009, pp. 467-468.

f Insurance Law in the Twenty- First Century,

The Law of Insurance Contracts, Informa, 6th ed.,
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pattery, the reserves of on-board fuel and life expectancy set by the manufacturer.” In
case of any type of loss, the deductibles, or other types of self-insurance layers, are first
aken into account.'™ Finally, the loss depends also on the possibility of backup
services. The possibility of using redundancies usually disqualifies the claim, or
reduces the loss to be indemnified (can also be qualified as a first layer of self-
insurance). As regards launch insurance, the loss is usually defined as a failure to
schieve the intended orbit, while for in-orbit insurance the loss covered concerns the

jailure of the satellite, transponder failure,'”" insufficient fuel'™ or insufficient

poWEF-ms

A loss in space insurance is directly related to the functionality of the satellite,
and this factor determines whether there is a loss or not. For example, if a satellite was
hit by debris, but it is still fully operational, with no proof of a shortened lifetime, then
there is no loss. Loss of functionality is, however, claimed to be a type of physical
damage and it takes place if, due to a physical incident, the satellite is physically
incapable of perfarming its essential function in part or in full. Loss of functionality
may constitute‘a partial loss or a total loss, depending on the functionality percentage
left after the insured event occurred and the insurance policy terms. The loss of
functionality 1s a major risk during the in-orbit stage and it is related to the reliability
of the cuinponents and the critical systems. The level of loss is correlated to the
rep.acement value of the satellite, as specified in the insurance contract, and to the
finzncial loss linked to the overall loss affecting the satellite functionality.'®

In space insurance, any type of loss, not only present loss, but also future loss can
be compensated.'™ In that sense, space insurance is somewhat similar to business
interruption insurance (though should be clearly distinguished from loss of revenue
insurance, also offered as a dedicated insurance for satellites).'® In this respect, there
is a clear difference between lost capacity and deferred capacity, which may be
restored, as well as the continuing degradation of the satellite’s performance. Thus,
even a future loss must be certain/inevitable, or at least it must be demonstrated that
the loss will be continuing after the period of cover, but results from an event occurred

99. Efimova Y., Butchers M., Space Insurance Report, Knowledge Transfer Network, 2014, p. 9.

100. Ritorto R, Mitchell M.S., Telecomrnunications Satellite Insurance, 18 Air & Space L., 136, 138,
1993.

101. Agreed value per transponder.

102. The value agreed can be based upon weight of the fuel (see for example the invitation for
tender for Galileo satellites, where information on the weight of the fuel was part of the risk
assessment process).

103. Meredith P.L., Robinson G.S., Space Law: A Case Study for the Practitioner. Implernenting a
Telecornmunications Satellites Business Concept, Martinus Nijhoff Publishers, 1992, p. 361.

104. Fabre H., Risques spatiaux et strategie de couverture dii risqite par les mecanismes de
Passurance, Revue geoeconomie nr 20, hiver 2001-2002, p. 286.

105. Tt should be noted that, under general liability rules, the mere exposure to the risk of damage
cannot itsell be perceived as actionable damage, with only few exceptions accepted in the
court verdicts. Risk can be regarded as damage only when the risk materialised; See more
Turton G., Risk and the Damage Requirement in Negligence Liability, 35(1) Legal Stud., 75-95,
2015,

106. The general concept for Bl insurance is the ‘protection against a loss of future earnings’, see
Cloughton D., Riley on Business Interruption Insurance, London, Sweet & Maxwell, 1999,

p- L.
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