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Summary and Conclusion

A commercially viable U.S. space transportation
industry is essential to a viable and competitive U.S.
space industry. ‘ -

Space transportation involves the potential for signif-
icant risks of damage to property and injury to people.
Although a significant portion of these risks should be
insurable at reasonable cost, the so-called maximum
possible launch incident coutd result in third-party
liability claims, as well as damage to Government
property, well in excess of available insurance capacity.

The assumption by the U.S. commercial space
industry of such an uninsurable maximum possible
liability exposure constitutes a potentially disabling
financial burden.

To foster and encourage a LJ.5. comumercial space
transportation industry that can be effectively competi-
tive with European and other non-U.8. launch service
providers, it is mecessary to develop a commercially-
tolerable approach to the allocation of these launch
operations liability risks. The solution recommended in
this paper would allocate these liability risks on the basis
of those that are commercially insurable at reasonable
premiums, as determined by governmental authority,
and those that are in excess of such insurance capacity.
The level of reasonably-available commercial insurance
would be prescribed by the Government, taking into
account applicable risk factors, and paid for by the
commercial sector with the Government as a cost-free
named beneficiary. The excess-of-insurance liability
risks would be assumed or contained by the U.S.
Government, either through indemnity, a cap on lia-
bility or, possibly, some combination of Government-
provided insurance of last resort and indemnity or cap
of liability in excess of the insured risk.

Such a distribution of launch liability risks is essential
to encourage and promote a vigorous and competitive
commercial space transportation industry, particularly
in the initial phase of its efforts to regain U.S.
leadership in space transportation.

1. Introduction

The United States must have an assured means of
access to space if we are 1o achieve our national security
and commercial space program goals. An assured
means of access to space on reasonable terims and with
a commercially manageable approach to the allocation
of certain risks of liability is the sine qua non for a
viable and competitive U.S. commercial space program.

For more than a quarter century, the United States
enjoyed continuous access to outer space. This assured
access provided our country with many benefits in areas
such as national security, the balance of trade, technical
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and scientific leadership, national prestige, and en-
hanced economic development. Sole reliance was placed
on the National Aeronautics and Space Administration
(NASA) to provide access to space for civil government
and commercial missions, The Challenger accident .
changed all of this. :

Since the Challenger accident there has been a major
reassessment of the means for satisfying America’s
future space transportation needs. In order to broaden
the base of available space transportation systems and
guarantee that our country will never again lose—even
temporarily—its ‘‘assured access (0 space”, private |
industry has been encouraged by a2 major shift in :
Government launch policy to accept the challenge of
providing launch services to customers on a commercial
basis. At least five U.S. companies have already
accepted this challenge, and the first of a potentially
large number of commercial launch services agreements
has aiready been signed.

As with any new industry, the commercial space
transportation industry has a number of problems it
must face and overcome to be successful. There is,
however, ohe major problem that is beyond the ability
of the industry to solve by iself, and which if left
unresolved could make the long-term provision of space
launch services on a commercial basis by American
companies economically impractical and commercially -
inadvisable. This is the problem of how 10 alfocate in a
commercially reasonable manner the risks associated
with space launch operations.

This paper identifies the critical policy issues and
suggests solutions for achieving a viable and competitive '
long-term commercial space launch industry and for
furthering in the national interest an assured access-
to-space capability necessary to a strong U.S. space
program. :

I. Background

NASA provided such access to space on a routine,
cost-reimbursable basis for more than 20 years, first
with expendable launch vehicles and then with the
Shuttle. This was accomplished using a proven risk
management framework where the level of risk borne by
the commercial parties did not exceed the amount of |
available insurance at commercially reasonable pre- |
mium rates.

To achieve this result, NASA and the commercial
parties allocated the risks involved in the following
manner; NASA required, generally, the commercial
party to obtain the maximum available third-party
liability insurance at reasonable cost, with the Govern-
ment as a named insured to protect it, at no cost, against
any such claims that might arise out of the launch
process. In return for this free coverage, the Govern-
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ment, pursvant to Section 308 of the NASA Act,
assumed responsibility for third-party liability risks in
excess of the commercially available insurance limits.
This industry-Government risk management solution
apportioned the risk in such a manner that the
commercial party which benefited from the launch was
responsible, through insurance coverage, for what was
considered the probable maximum loss, with the
Government asseming the potential but extremely
unlikely excess-of-insurance Hability risk of the maxi-
mum possible loss.

A series of U.S. policy decisions over the past three
years has shifted responsibility for providing space
transportation to commercial users to the private sector,
but without making this private insurance/Government
indemnity risk allecation approach, or some variation,
available to the new commercial space transportation
providers. These decisions are embodied in: (1) Execu-
tive Order 12465 of February 24, 1984, designating the
Department of Transportation as the lead Goveriment
agency to encourage and facilitate commercial expend-
able launch vehicle activities; (2) the Commercial Space
Launch Act of 1984 (Public Law 98-573), which
codified E.O. 12465 and also gave the Office of
Commercial Space Transportation the responsibility to
license and regulate the activities of the U.S. commer-
cial launch operators; and (3) the President’s August 15,
1986 Statement announcing the Government*s intention
io rety on the private sector as the primary source for
furnishing U.S. launch services for commercial and
foreign satellites. This statement announced that NASA
would no longer be in the business of launching
commercial satellites, with the exception of those that
are Shuttle-unique. '

Following the August 1986 statement, several Gov-
ernment agencies, including the Department of Trans-
portation, the Department of Defense and NASA,
undertook important actions to support the develop-
ment of a U.S. commercial launch industry. Primary
among these were necessary actions under the provi-
sions of the 1984 Act to permit the U.5. industry to
utilize certain Government-owned and operated launch
facilities and services that were essential to support the
industry’s commercial space transportation efforts,

A critical step in achieving a viable and competitive
U.S. launch industry is the development and execution
of appropriate agreements between the Government and
cach of the commercial launch operators for use of
these Government facilities and services on fair and
reasonable terms. As with any agreement of this nature,
an impor{ant feature is the allocation of risks among the
parties-—in this case the commercial industry and the
Government, Although the Air Force has issued a
**model agreement” and at least one commercial taunch
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operator has signed such an agreement, critical policy °
issues concerning the allocation of risks in the event of
potential catastrophic third-party liability claims and of
loss or damage to Government facilities remain to be
satisfactorily resolved,

L. The Risks and Potentisl Linbilities

The launching of any commercial or government
payload into space by means of a vehicle carrying
several hundred tons of explosive propellants involves
the potential for significant damage to property and
injury to people, While these risks may be reduced by
sound launch operations management, they cannot be
eliminated. The nature of these operations thus exposes
both the U.S. Government and the commercial provider
of space transportation services to very significan:
potential liabilities and monetary losses in the event of a
taunch mishap. Liability may arise not only for direct:
damage caused by the faulty launch operation but also
for indirect or *‘consequential®® damages associated’
with the mishap, such as monetary damages for the Joss
of use of property while it is being repaired or replaced.”

There are two classes of Hability which may arise
from a launch accident: ) )

‘“Third-Party”” Liability: This is legal liability 1o
those individuals, corporations or other entities who
had no invelvement in the launch activities. Examples’
of such lability would include property damage suf-
fered by a property owner when part of an errant launch’
vehicle, destroved for range safety reasons, falls on his
Droperty, or injury to individuals or live-stock resulting:
from the breathing of toxic fumes from the propellants.
of a destroyed launch vehicle.

“‘First and Second-Party’’ Liability: This is liability,
for injury or damage to employees and property of the:
Government and/or the commercial space trapsporta-
tion provider resulting from the launch process. One
example of such liability would be the destruction of
Government launch facilities caused by the explosion of.
2 launch vehicle on or near the launch pad. This type of
liability potential extends to the contractors and sub-
contractors of the Government and the commercial
launch company, and its payload customer, and covers.
the launch pad, associated facilities and other Govern-
ment property at the launch. site (and that of the
Government’s contractors and subcontractors), the,
launch vehicle, its associated upper stages and the other,
property of the launch provider and its contractors and:
subcontractors, and the satellite payload(s). ;

IV, The Problem

In any given commercial launch, the accumulation 0f
risks of liability for both third-party injury/damagf_‘
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_'aﬁd for damage to Government or private property can
_eastly exceed the maximum amount of insurance cover-
"agc available on the world market to the commercial
launcher at reasonable cost. Launch activities also carry
some risks for which no insurance is available today on
the world market, such as latent environmental hazards.

Although the total accumulation of risks associated
with a launch can weil exceed the maximum level of
reasonably-available insurance on the world market,
insurance industry sources indicate that substantial
‘commercial liability insurance capacity, at reasonable
premiums, can be obtained under appropriate circum-
stances. Previous experience indicates that third-party
{iability insurance in the range of 3500 million per
jaunch may be secured worldwide. There is also,
potentially, a substantial amount of insurance capacity
to underwrite the risk of damage to U.S. Government
property. Nonetheless, the “maximum possible’* dam-
age o Government property and to third parties that
could result from a U.S. commercial launch could
exceed even these substantial levels of insurance capac-
ity. There is no certainty, however, that such significant
amounts of insurance can be secured or maintained at
the time of a2 commercial launch, This uninsurable risk
potential is highlighted by terms of the U.S. Air Force
Model Expendable Launch Vehicle Commercialization
Agreement which requires the commercial launch oper-
ator to assume both the insurable and uninsurable risks
of liability to third parties and for damage to Govern-
ment property that may result from a launch.

V. Historic Risk Allocation Precedents

Historically, NASA, as the principal provider of U.S.
launch services to the commercial sector until the
Challenger tragedy, took a quite different approach to
the allocation of the risks associated with a commercial
launch from that embodied in the Air Force model
agreement. As noted above, pursuant to special legisla-
tive authority, NASA, as a general rule, required the
purchaser of the Government-provided launch service
to acquire at no cost to the Government a prescribed
level of third-party liability insurance to protect the
Government, in return for which NASA indemnified
the purchaser to the extent total liability exceeded the
available insurance; a commercially reasonable quid pro
quo.

With respect to the potential for damage to Govern-
ment property that might arise out of a commercial
launch, NASA waived any right -to claim against the
party procuring the launch service. In fact, a compre-
hensive scheme of cross-waiver of rights to recaver for
damage to the properties of both the Government and
the party ordering the launch services, as well as that of
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their respective contractors and subcontractars, was
required by NASA.

¥1. Foreign Competition

Foreign launch competitors have in their launch
services arrangements with their customers consistently
followed the NASA precedent. The risk of third-party
liability beyond available levels of insurance is assumed
by these competitors through a combination of cus-
tomer-provided or paid-for insurance, in some cases
with guaranteed availability and cost, coupled with
indemnification in ¢xcess of the available insurance
coverage. With respect to the potentiat for damage to
launch facilities and associated properties, these foreign
competitors follow the NASA precedent of comprehen-
sive cross-waivers which relieve ail of the parties
involved in the launch activity, both Government and
private, of any liability 1o each other for damage to their
respective properties.

VIL. Resulis

The emerging U.S. commercial launch industry is
today compelied 1o accept these risks to avoid losing a
large amount of potential business. In so-doing, the
industry is assuming the very low probability but
nevertheless uninsurable ‘‘maximum possible” risks, -
both under the Air Force model contract and in launch
services arrangements with their customers. The result is
that the U.5, commercial space transportation industry,
as it is attempling to gain momentum and financial
viability and thereby contribute to restoring our Na-
tion's assured access to space, finds itself financially
and institutionally vulnerable. One catastrophic launch
accident could leave a launch company facing a billion
dollars of Hability claims over the maximum amount of
available insurance. It is unlikely that the commercial
industry ¢an, on a continuous basis, provide unlimited
indemnification protection both to its customers and, in
some cases, to the U.S. Government without running
substantial, and potentially disabling, financial risks.
As a result, Boards of Directors could with some
justification decide that the return is no longer worth
the continuing risk to the capital structure of their
respeciive companies.

VIII. Potential Alternative Solutions

In order to manage and distribute the risks associated
with commercial space launch operations, it is necessary
to distinguish: (1) “probable maximum® loss from (2)
the “‘maximum possible’ loss that can arise from a
launch. The probable maximum loss is most likely
within the amount of reasonably available liability
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insurance, The maximum possible loss involves that
extraordinary incident which rarely, if ever, occurs. The
conceptual maximum possible loss will likely exceed
available liability insurance at reasonabie cost.

To protect the interests of (1) the third party, i.e., the
general public, (2) the Government, and (3) the payload
owner, manufacturers and the provider of space {aunch
services, it is proposed that the risks between the
industry and the Government {on behalf of the general

public) for third-party liability and damage to Govern-

ment property be allocated on a layered or *'horizontal’’
basis. A5 now required under the Air Force model
agreement, the commercial space launch services
provider would assume responsibility for the first layer
of risk, up to the maximum amount of reasonably
available liability insurance, at no cost to the Govern-
ment, with the Government, as well as the customers
and contractors and subcontractors of the faunch
services provider, as named insured. This insurance
could provide the following types of coverage, with the
specific amount of insurance per lauach to be deter-
mined by the Government, taking into account the risk
characteristics of the particular launch vehicle ard other
related factors:

(i} Third-party liability insurance, which would
cover any Teasonably foreseeable loss to the
public, based upon the experience of the past 30
vears of launch vehicle operation by all nations.

(2} Insurance for damage to Government property,
which would be payable to the Government as a
named insured.

Assuming significant levels of insurance capacity are
available, the total probable maximum risks of third-
party liability and damage to Government property
would most likely be covered; the space launch services
providers, their contractors, subcontractors and cus-

- tomers, and the U.S. Government are ‘“‘named in-
sureds’™ against this probable maximum loss by in-
surance paid for by the commercial users, The second
layer of risk, that which could not be commercially
insured at reasonable cost, would then be assumed or
contained by the Government pursuant to existing or
new legislative authority, as necessary, or, alternatively,
limited by law or treaty to prescribed levels of total
industry exposure. The United States taxpayers, who
have derived and will continue to derive benefits from a
successful and viable U.S. commercial space effort, will
benefit by the protection afforded by the insurance
voverage obtained at no cost to the Government against
probable losses, in return for which the commercial
users should be protected from potential disabling
liability which could undermine the continued availabil-
ity and expansion of these programs. Such a distribu-
tion of risk seems reasonable and fair to all concerned:
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the Nation, the taxpayers and the emerging commerciai
launch industry.

The mechanism by which the Government would
assume, or conitain, the commercially uninsurable risk is
not spectfically dealt with in this position paper. There
are precedents for a Government indemnity, such as .
that granted by Congress to NASA to permit it to |
indemnify, as well as provide commercial insurance to,

- the users of the space shuttle, and any other Govern-

ment space vehicle (Public Law No. 96-48, October 1,
1979, 42 U.S.C. 2458b). There is also the precedent of :
the Price-Anderson Act of [957 (Act of September 2,
1957, Public Law No. 85-256, 71 Stat. 576-77, as
amended, 42 U.S.C. 2110 (1970)), which capped the |
public lability of nuclear reactor lcenses and autho-
rized the Government to indemnify up to that cap to the
extent privale insurance capacity was upavailable.
Special insurance pooling arrangements were estab-
lished to optimize the private insurance capacity. There
is also the precedent of the subsequent, and most recent,
revisions to Price-Anderson, which maintain a cap on -
jiability but increase the level of private insurance
protection through retrospective premium assessments
on the commercial licensees, .

Whether an indemnity approach, a liability cap ap-
proach, or some combination of Government-provided
insurance of last resort plus indemnity or cap in excess
of the sum of private and Government insurance, is the
most appropriate specific protective mechanism against
commercially uninsurable risk is, as noted above, not
the subject of this position paper. The policy conclusion
of this paper is that the commercially uninsurabie risks
must be contained by some appropriate Government
action if the ELV industry is to be viable and
competitive.

IX. Key Requirements for Achieving a Solution

Implementation of the risk allocation proposed in this
paper would require the following conditions, some of
which, it is recognized, may require specific Jegislative
action:

* The commercial space launch services provider
obtains, at reasonable cost, liability insurance
coverage to the limits of the probable maximum
injury and/or damage to third parties and -to
Government property, in which the Government
is a named insured at no cost to i,

* Al launch participants accept reciprocal ¢ross-
waivers of claims.

¢ The U.S. Government provides some appropriate
form of protection for third-party liability claims
in excess of the prescribed limits of Hability
insurance available at reasonable cost.
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s« The U.5. Government sell-insures its property
losses above the prescribed maximum insurance
coverage available a1 reasonable cost.

Adequate commercial insurance capacity to cover (he
potential probable maximum Ioss is a key requirement.
Such capacity may be achievable through conventionat
methods of aggregated coverages or through a centrally-
managed underwriting facility that might be similar in
structure to that previously developed by NASA for the
Shuttle program with the insurance industry, Objectives
of insurance arrangements would include:

. availability of the maximum insurznce capaciry at
reasonable cost;

— equitable distribution of coverage aimong these at
risk; .

-— efficient administration of claims; and

— support of U.S. Government officials statutorily
responsible for determining the level and quality
of insurance coverage of space launch operations.

X. Benefits

Reasonable ailocation of launch operazion risks
through adoption of one of the aliernative proposed
solutions described above generates several significant
benefits: ’

1. Development of a strong, economically viable
and internationatly competitive space transporia-
tion industry will provide the foundation for the
“‘assured access to space” needed to meet our
country’s goals in space.

2. Provision of very substantial insurance protection
for the U.S. Government, at no cost to it,
covering liability for injury and/or damage to
third parties and to Government personnel and
property up to the ‘‘maximum probable’’ loss,
will protect the Government from any losses
associated with commercial space launch opera-
tions in all foreseeable circumstances.

3. Government assumption or limitation of unin-
surable very low probability risks wili remove a
major road-block endangering full development
of the commercial space transportation industry.

4. The attractiveness to American industiy in utiliz-
ing space for commercial purposes will be en-
hanced, to the benefit of our international bal-
ance of trade, and to the Government, which will
be able to purchase launch vehicle services for its
OWn needs at lower unit prices.

The United States, its taxpayers, and the commercial
space industry will all mutually benefit from a reason-
able and fair allocation of space launch operation risks.
The industry will provide substantial benefits directly to
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the Government at the industry’s expense as a quid pro
quo 1o the Governmeni’s acceplance in the public
interest of a very low probability of some excess liability

- at a future date, but at no current cost to the

Government.
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