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NATIONAL LEGISLATION GOVERNING COMMERCIAL SPACE ACTIVITIES

Paul Stephen Dempsey(*)

(*) Tomlinson Professor of Global Governance in Air & Space Law, and Director of the Institute of Air & Space Law, 
McGill University. A.B.J., J.D., University of Georgia; LL.M., George Washington University; D.C.L., McGill University. 

Admitted to the practice of law in Colorado, Georgia, and the District of Columbia. The author would like to thank 
Professor Caixia Yang of Beihang University for her assistance on interpretation and understanding of Chinese space laws.

1. INTRODUCTION

Through much of the 20th century, space exploration and 
development was dominated by governments. Increas-
ingly, however, private for-profit firms began investing in 
commercial space development. In its early years, com-
mercial activities in outer space were dominated by sat-
ellite communications, particularly telephone and televi-
sion communications. More recent commercial activities 
have focused on remote sensing and global positioning. 
The mining of asteroids and other near- Earth celestial 
bodies has not yet begun. Space tourism and the transpor-
tation of passengers in space are but embryonic.

Global space activity of governments and private com-
panies grew to $314 billion in 2013.1 Private-sector com-
mercial space activity is growing at a brisk pace, while 
governmental activity is declining. Between 2012-2013, 
commercial space products and services revenue grew 
7%; commercial infrastructure and support industries 
grew by nearly 5%; while government spending de-
creased by almost 2%.2 Space investment is a major part 
of the infrastructure of communications – both telecom-
munications and broadcast – of weather and geological 
monitoring, and of defense.3 Thus, commercial develop-
ment of outer space is outpacing governmental activi-
ties in space. As private firms launch commercial space 
activities, the legal obligations and liability exposure of 
space-faring States proliferate as well.

A growing number of States are becoming space-faring 
nations. Many are enacting national space legislation, 
establishing governmental space regulatory institutions 
and giving them jurisdiction to license private actors and 
ensure compliance with regulatory requirements.4 They 
promulgate laws regulating space activities in order to 
fulfill their international obligations, to protect their citi-
zens from harm, to protect their treasuries from liability, 
and to encourage and foster the development of commer-
cial space activities.5 Further, with the absence of an in-
ternational regulatory regime addressing safety and navi-
gation of aerospace vehicles, a growing number of space-
faring States see the need to fill that regulatory void with 
domestic legislation.6 Though a number of commentators 

have urged the International Civil Aviation Organization 
[ICAO] to regulate the safety and navigation of aerospace 
vehicles, to date, it has declined.7 Moreover, the world 
community has failed to draft a single multilateral treaty 
addressing space issues since 1979. That abstinence too 
inspires the promulgation of domestic space legislation.

The U.N. General Assembly has encouraged States to 
“consider enacting and implementing national laws au-
thorizing and providing for continuing supervision of 
the activities in outer space of non- governmental enti-
ties under their jurisdiction.”8 The rapid emergence of 
national space legislation is the fastest growing area of 
Space Law.

2. INTERNATIONAL OBLIGATIONS

Space Law consists of a growing number of international 
multilateral and bilateral agreements and conventions, 
U.N. resolutions, decrees by international organizations, 
national legislation and regulations, and court decisions.9 
Five multilateral conventions, drafted in a dozen years, 
place numerous obligations upon States.10 They require 
States to adhere to principles of international law, as-
sume responsibility and liability for activities in space 
(whether governmental or non-governmental), authorize 
and supervise the activities of their nationals in space, 
and notify and register their space objects.

Among requirements imposed by the Outer Space Treaty 
of 1967 are the following:

• States must carry on space activities in accordance 
with principles of international law;11

• States bear international responsibility for national 
activities in space and on the moon and celestial bod-
ies, including activities of both governmental and 
non-governmental entities;

• States must authorize and supervise the activities of 
its nationals in space;12

• States that (a) launch, (b) procure the launch, or (c) 
from whose territory or facility an object is launched, 
are internationally liable for damage to another State 

or its national or juridical persons by such object in 
the air or in space;13

• States on whose registry an object is launched must 
retain jurisdiction and control over the object and any 
personnel thereon;14

• States must avoid harmful contamination and adverse 
environmental consequences from the introduction of 
extraterrestrial matter; if it believes an activity or ex-
periment by it or its nationals in space would poten-
tially harm or interfere with activities of other States 
in space, it must consult with such States before pro-
ceeding;15 and

• States must inform the UN Secretary General of the 
“nature, conduct, locations and results” of its activi-
ties in space.16

Several of these provisions also are elaborated upon by 
the Liability Convention of 1972.17 Building on Article 
VII of the Outer Space Treaty, the Liability Convention 
imposes liability upon a launching State (i.e., the State 
that launches, procures the launch, or from whos territory 
or facility a space object is launched)18 to pay compensa-
tion for personal injury and property damage caused by its 
space objects on the surface of the Earth, or to aircraft.19 
The Convention establishes a two-tier liability regime,20 
providing that the “launching State” is absolutely liable 
for damage caused by its space objects on the surface of 
the Earth or to an aircraft in flight,21 and liable in negli-
gence22 for damage23 caused to a space object of another 
State or to persons or property on board.24 Where there is 
more than one launching State, they shall be jointly and 
severally liable for the damage they cause.25

Hence, by ratifying or acceding to either the Outer Space 
Treaty of 1967, or the Liability Convention of 1972, the 
launching or launch-procuring State becomes potential-
ly liable for damages caused by itself and its commer-
cial launch sector.26 A ratifying State accepts absolute 
liability for damage on the ground or to aircraft in flight 
outside its territory when a launch takes place from its 
territory or facilities, or when it procures a launch from 
another State.27 A State incurs fault-based liability for 
damage caused in outer space.28 In addition to these 
multilateral conventions, additional legal obligations are 
imposed upon States through customary international 
law,29 an array of United Nations Security Council and 
General Assembly Resolutions,30 and a growing body of 
“soft law.”31

Further, the Chicago Convention of 1944 – which estab-
lished the International Civil Aviation Administration to 
harmonize State regulation of aircraft safety and naviga-
tion in – may apply to vehicles transporting space objects 
through air space.32 But to date, ICAO has promulgated 

no Standards and Recommended Practices governing 
aerospace vehicles or rockets, though in time, it may.33

3. STATE REGULATION OF SPACE  
 ACTIVITIES

As a consequence of the aforementioned international ob-
ligations and the liability exposure created thereby, as well 
as a desire to protect the health and safety of their citizens, 
their property and the environment, a growing number of 
States have promulgated national legislation to regulate 
commercial space activities. As one source notes, “Since 
a government can only act on the basis of laws or respec-
tive regulations, the establishment of national space laws 
is the most effective way of providing the State with the 
means to authorize and supervise non-governmental space 
activities.”34 At least twenty-six States – about 14% of the 
members of the United Nations - regulate space activities. 
Among the States that have enacted national space legisla-
tion are Algeria,35 Argentina,36 Australia,37 Austria,38 Bel-
gium,39 Brazil,40 Canada,41 Chile,42 the  People’s Republic 
of China [PRC],43 Colombia,44 France,45 Germany,46 Italy,47 
Japan,48 Kazakhstan,49 Netherlands,50 Nigeria,51 Norway,52 
Russian Federation,53 South Africa,54 the Republic of Ko-
rea [South Korea],55 Spain,56 Sweden,57 Ukraine,58 United 
Kingdom,59 United States,60 and Venezuela.61 Hong Kong 
also regulates space activities.62

The United Nations Committee on the Peaceful Use of 
Outer Space [COPUOS] recommends that, “Space ac-
tivities should require authorization by a competent na-
tional authority; the authorities and procedures, as well as 
the conditions for granting, modifying, suspending and 
revoking the authorization should be set out clearly to 
establish a predictable and reliable regulatory framework 
...The conditions for authorization should be consistent 
with the international obligations and commitments of 
States, in particular under the United Nations treaties on 
outer space...”63

Governmental oversight of space activities is essential 
to protect public safety, property, and the environment, 
and to fulfill State obligations under international law. Li-
censing becomes the bedrock of governmental regulation 
of commercial space activities.

4. THE LICENSE AS A PREREQUISITE TO  
 SPACE OPERATIONS

A growing number of States require a license as a prereq-
uisite to space activity. Many require a permit for each 
individual launch of a space object, while some require 
separate licenses for an overseas launch or re-entry. Most 
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States that have enacted national Space Law legislation 
require a license for a launch from their territory, or by 
their citizens from any location. Some States also regu-
late launch facilities (a/k/a spaceports).64 Several exam-
ples follow.

Brazil regulates launches from its territory.65 Kazakhstan 
also requires a license prior to carrying out space activi-
ties.66 Australia imposes a requirement that an applicant 
procure a space license, launch permit or overseas launch 
certificate prior to operations.67 France requires a license 
of a French national or juridical persons headquartered 
in France who intend to launch or procure a launch of a 
space object from French territory.68

In Belgium a natural or legal person must obtain prior 
authorization to engage in space activities in zones under 
the jurisdiction or control of the State, or using installa-
tions or property of the State, or from an area under the 
jurisdiction or control of Belgium.69 The Netherlands re-
quires licensing for launching, flight operations or guid-
ance of space objects performed in or from Dutch soil or 
a Dutch ship.70

In Korea, a person who seeks to launch a space vehicle 
must first obtain a license from the Ministry of Science 
and Technology.71 In issuing the license, the Minister must 
consider the purpose of the launch, the safety management 
of the vehicles, and the existence of liability insurance.72

Hong Kong requires a license for an entity seeking to 
launch, procure a launch, to operate a space object, or 
engage in any activity in space. The operations must not 
jeopardize public health or safety of persons or property. 
Activities must be conducted consistently with interna-
tional obligations, and not impair national security.73

Norway promulgated a succinct piece of space legisla-
tion.74 No Norwegian citizen or resident may launch a 
space object without permission, whether the launch 
takes place from Norway, from Norwegian territory, ves-
sels or aircraft, or in areas not subject to sovereignty.75

South Africa requires a license for a launch from South 
African territory, or on behalf of South African incor-
porated or registered company, or for the operation of 
a launch facility.76 The legislation imposes safety stan-
dards, and requires compliance with international obliga-
tions and responsibilities.77

In Sweden, no space activity is permitted on Swedish 
territory or by a Swedish person without a license.78 An 
application in writing must be submitted to the National 
Board for Space Activities (now the Swedish National 
Space Board). The license may be restricted in a manner 

deemed appropriate.79 However, the legislation does not 
specify the formal procedures, nor does it explain how 
the public interest, security, public health or environment 
are to be protected.80

In the United Kingdom, a launch, operation of a space 
activity, or any activity in outer space (other than leasing 
a space segment satellite capacity, transponders) requires 
a license. Such activity may not jeopardize public health 
or safety of persons or property, and must be conducted 
in a manner consistent with international obligations. It 
may not impair national security. 81

In the United States, the Commercial Space Launch Act 
of 1984 [CSLA]82 authorized the Federal Aviation Ad-
ministration [FAA] to license the launch of launch vehi-
cles, reentry of reentry vehicles, as well as the operation 
of a launch or reentry site.83 The U.S. licenses launches 
for commercial space flights, without safety certifications 
of vehicles.84 A U.S. citizen must obtain FAA authoriza-
tion to launch, reenter or operate a launch or reentry site 
anywhere in the world.85 Any person seeking to conduct 
commercial space transportation in the U.S. must also 
obtain FAA authorization.86 Such licenses are issued 
by the FAA‟s Associate Administrator for Commercial 
Space Transportation [AST], who prescribes the terms 
and conditions for conducting authorized activity by the 
vehicle or site operator.87 Regulatory review of a launch 
application focuses on public health and safety, safety of 
property, and U.S. national security and foreign policy 
concerns and obligations.88 Unless the launch and reentry 
is exempt from regulation,89 the applicant may apply for: 
(1) a launch- or reentry-specific license; or (2) a launch 
or reentry operator license.90 The FAA has 180 days to 
process a license application.91 The licensing process 
consists of several steps:

• Pre-application consultation;
• Policy review and approval;
• Safety review and approval;
• Payload review and determination;
• Financial responsibility determination;
• Environmental review; and
• Compliance monitoring.92

In the United States, the National Oceanic and Atmo-
spheric Administration [NOAA] issues regulations for the 
licensing, monitoring and compliance of operators of pri-
vate Earth remote sensing space systems.93 Similarly, Ger-
many requires licensing of high-grade Earth remote sens-
ing systems, and providers of such remote sensing data.94

Some States impose de minimus requirements. For ex-
ample, Argentina requires that those engaging in space 
activities register with the government.95

5. TECHNICAL AND FINANCIAL  
 QUALIFICATIONS OF APPLICANTS

Many States that license space activities evaluate the 
technical and financial fitness of the applicant and its fa-
cilities to ensure that they do not endanger public health, 
safety and property or impose economic burdens on the 
national treasury. These requirements are similar to the 
managerial and financial fitness certification require-
ments imposed upon airlines.96 Several examples follow.

Australia has promulgated an elaborate and detailed 
licensing statute.97 It requires that the launch facility, 
launch vehicle, and flight path be effective and safe. Ap-
plicants must submit design and engineering plans of the 
launch vehicle. Applicants must identify their organiza-
tional structure and financial fitness, their program man-
agement plan, their technology security plan, and their 
emergency plan.

Brazil requires a license to engage in commercial Space 
Launching Activities from Brazilian territory.98 The li-
cense may contain restrictive or conditioning clauses. 
Activities of the licensee are controlled, monitored and 
supervised by the Brazilian Space Agency [AEB]. Tech-
nical, economic and financial qualifications are imposed 
upon licensees.99 In Brazil, “A license will only be grant-
ed to legal persons, associated or affiliated with business 
or legal representation in the country, with express pow-
ers to respond administratively or judicially and consid-
ered technically and administratively qualified to perform 
launching activities. Granting, monitoring, and control of 
the permit for a commercial space launch from Brazilian 
territory is performed by the Brazilian Space Agency.100

In Korea, an applicant may be disqualified if he is 
deemed incompetent or quasi-incompetent, bankrupt, if 
he served a prison sentence in the prior two years, or been 
on probation for violating the Act.101 France assesses the 
applicant‟s technical, moral, financial and professional 
capabilities before issuing a license.102

In the Netherlands, eligibility for a license depends on 
the applicant‟s knowledge and experience, and his au-
thorization for the use of radio frequency.103 An appli-
cant must submit detailed information identifying the 
space activities planned, a financial risk analysis, li-
ability insurance, authorization of radio frequency, and 
the applicant‟s knowledge and experience with regard 
to performance of space activities.104 An application for 
a license must be denied if necessary for protection of 
safety of persons or property, protection of the environ-
ment, protection of public order, security of the State, or 
fulfillment of international obligations of the State.105 An 
application may be denied if a previously issued license 

has been revoked, the applicant has not discharged his 
obligations under a license, if he fails to comply with the 
rules established governing space activities, or there is 
good reason to suspect that the applicant will not follow 
those rules.106

In The Russian Federation, the Russian Space Agency is-
sues licenses for space operations.107 To obtain a license, 
the applicant must submit an application indicating the 
applicant‟s name, organizational and legal form, address, 
and banking information, the type of activity proposed, 
the duration of the license, a copy of constitutive docu-
ments, the state registration of the legal entity, tax agency 
certification, payment of filing fees, a license for using 
radio frequencies, registration of the satellite, safety of 
space operations and reliability of space equipment, and 
a State Secrecy license.108 A decision to grant or deny a 
license must be made within 30 days of receipt of the 
application and supporting documentation.109 An applica-
tion may be denied for false information or misrepresen-
tation in documents filed by the applicant, or an adverse 
decision by the “expert commission.”110 This expert eval-
uation is conducted by science organizations or indepen-
dent experts on a contractual basis.111

6. LIABILITY, INSURANCE &  
 INDEMNIFICATION REQUIREMENTS

Professor Steven Freeland notes that the imposition of 
joint and several liability is among the reasons that many 
States have enacted national space laws to allow them 
to reduce their liability by imposing financial responsi-
bility to private launching companies.112 Typically, stat-
utes require that the licensee carry adequate insurance to 
cover death, injury or property damage, and indemnify 
the State should it have to pay damages. In order to pro-
mote commercial development of space, some States cap 
liability, in effect backing such development with the fi-
nancial resources of the national treasury.113

For example, in Korea, A person who launches is liable 
for any damages caused, and must carry sufficient insur-
ance to cover that liability as prescribed by the Ministry 
of Science and Technology. 114 The launching party must 
pay compensation for damage caused by launch activi-
ties, except in case of armed conflict, hostile activity, 
civil war or rebellion, in which case he shall only be li-
able for damage caused by his willful misconduct or neg-
ligence.115 One who procures a launch permit must insure 
against third party liability.116 However, the amount of 
liability is limited to 200 billion won.117 Austria is more 
generous still. In Austria, insurance requirements may be 
waived if the space activity is deemed to be in the public 
interest (i.e., if it advances the interests of science, educa-
tion or research).118
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States that have enacted national Space Law legislation 
require a license for a launch from their territory, or by 
their citizens from any location. Some States also regu-
late launch facilities (a/k/a spaceports).64 Several exam-
ples follow.

Brazil regulates launches from its territory.65 Kazakhstan 
also requires a license prior to carrying out space activi-
ties.66 Australia imposes a requirement that an applicant 
procure a space license, launch permit or overseas launch 
certificate prior to operations.67 France requires a license 
of a French national or juridical persons headquartered 
in France who intend to launch or procure a launch of a 
space object from French territory.68

In Belgium a natural or legal person must obtain prior 
authorization to engage in space activities in zones under 
the jurisdiction or control of the State, or using installa-
tions or property of the State, or from an area under the 
jurisdiction or control of Belgium.69 The Netherlands re-
quires licensing for launching, flight operations or guid-
ance of space objects performed in or from Dutch soil or 
a Dutch ship.70

In Korea, a person who seeks to launch a space vehicle 
must first obtain a license from the Ministry of Science 
and Technology.71 In issuing the license, the Minister must 
consider the purpose of the launch, the safety management 
of the vehicles, and the existence of liability insurance.72

Hong Kong requires a license for an entity seeking to 
launch, procure a launch, to operate a space object, or 
engage in any activity in space. The operations must not 
jeopardize public health or safety of persons or property. 
Activities must be conducted consistently with interna-
tional obligations, and not impair national security.73

Norway promulgated a succinct piece of space legisla-
tion.74 No Norwegian citizen or resident may launch a 
space object without permission, whether the launch 
takes place from Norway, from Norwegian territory, ves-
sels or aircraft, or in areas not subject to sovereignty.75

South Africa requires a license for a launch from South 
African territory, or on behalf of South African incor-
porated or registered company, or for the operation of 
a launch facility.76 The legislation imposes safety stan-
dards, and requires compliance with international obliga-
tions and responsibilities.77

In Sweden, no space activity is permitted on Swedish 
territory or by a Swedish person without a license.78 An 
application in writing must be submitted to the National 
Board for Space Activities (now the Swedish National 
Space Board). The license may be restricted in a manner 

deemed appropriate.79 However, the legislation does not 
specify the formal procedures, nor does it explain how 
the public interest, security, public health or environment 
are to be protected.80

In the United Kingdom, a launch, operation of a space 
activity, or any activity in outer space (other than leasing 
a space segment satellite capacity, transponders) requires 
a license. Such activity may not jeopardize public health 
or safety of persons or property, and must be conducted 
in a manner consistent with international obligations. It 
may not impair national security. 81

In the United States, the Commercial Space Launch Act 
of 1984 [CSLA]82 authorized the Federal Aviation Ad-
ministration [FAA] to license the launch of launch vehi-
cles, reentry of reentry vehicles, as well as the operation 
of a launch or reentry site.83 The U.S. licenses launches 
for commercial space flights, without safety certifications 
of vehicles.84 A U.S. citizen must obtain FAA authoriza-
tion to launch, reenter or operate a launch or reentry site 
anywhere in the world.85 Any person seeking to conduct 
commercial space transportation in the U.S. must also 
obtain FAA authorization.86 Such licenses are issued 
by the FAA‟s Associate Administrator for Commercial 
Space Transportation [AST], who prescribes the terms 
and conditions for conducting authorized activity by the 
vehicle or site operator.87 Regulatory review of a launch 
application focuses on public health and safety, safety of 
property, and U.S. national security and foreign policy 
concerns and obligations.88 Unless the launch and reentry 
is exempt from regulation,89 the applicant may apply for: 
(1) a launch- or reentry-specific license; or (2) a launch 
or reentry operator license.90 The FAA has 180 days to 
process a license application.91 The licensing process 
consists of several steps:

• Pre-application consultation;
• Policy review and approval;
• Safety review and approval;
• Payload review and determination;
• Financial responsibility determination;
• Environmental review; and
• Compliance monitoring.92

In the United States, the National Oceanic and Atmo-
spheric Administration [NOAA] issues regulations for the 
licensing, monitoring and compliance of operators of pri-
vate Earth remote sensing space systems.93 Similarly, Ger-
many requires licensing of high-grade Earth remote sens-
ing systems, and providers of such remote sensing data.94

Some States impose de minimus requirements. For ex-
ample, Argentina requires that those engaging in space 
activities register with the government.95

5. TECHNICAL AND FINANCIAL  
 QUALIFICATIONS OF APPLICANTS

Many States that license space activities evaluate the 
technical and financial fitness of the applicant and its fa-
cilities to ensure that they do not endanger public health, 
safety and property or impose economic burdens on the 
national treasury. These requirements are similar to the 
managerial and financial fitness certification require-
ments imposed upon airlines.96 Several examples follow.

Australia has promulgated an elaborate and detailed 
licensing statute.97 It requires that the launch facility, 
launch vehicle, and flight path be effective and safe. Ap-
plicants must submit design and engineering plans of the 
launch vehicle. Applicants must identify their organiza-
tional structure and financial fitness, their program man-
agement plan, their technology security plan, and their 
emergency plan.

Brazil requires a license to engage in commercial Space 
Launching Activities from Brazilian territory.98 The li-
cense may contain restrictive or conditioning clauses. 
Activities of the licensee are controlled, monitored and 
supervised by the Brazilian Space Agency [AEB]. Tech-
nical, economic and financial qualifications are imposed 
upon licensees.99 In Brazil, “A license will only be grant-
ed to legal persons, associated or affiliated with business 
or legal representation in the country, with express pow-
ers to respond administratively or judicially and consid-
ered technically and administratively qualified to perform 
launching activities. Granting, monitoring, and control of 
the permit for a commercial space launch from Brazilian 
territory is performed by the Brazilian Space Agency.100

In Korea, an applicant may be disqualified if he is 
deemed incompetent or quasi-incompetent, bankrupt, if 
he served a prison sentence in the prior two years, or been 
on probation for violating the Act.101 France assesses the 
applicant‟s technical, moral, financial and professional 
capabilities before issuing a license.102

In the Netherlands, eligibility for a license depends on 
the applicant‟s knowledge and experience, and his au-
thorization for the use of radio frequency.103 An appli-
cant must submit detailed information identifying the 
space activities planned, a financial risk analysis, li-
ability insurance, authorization of radio frequency, and 
the applicant‟s knowledge and experience with regard 
to performance of space activities.104 An application for 
a license must be denied if necessary for protection of 
safety of persons or property, protection of the environ-
ment, protection of public order, security of the State, or 
fulfillment of international obligations of the State.105 An 
application may be denied if a previously issued license 

has been revoked, the applicant has not discharged his 
obligations under a license, if he fails to comply with the 
rules established governing space activities, or there is 
good reason to suspect that the applicant will not follow 
those rules.106

In The Russian Federation, the Russian Space Agency is-
sues licenses for space operations.107 To obtain a license, 
the applicant must submit an application indicating the 
applicant‟s name, organizational and legal form, address, 
and banking information, the type of activity proposed, 
the duration of the license, a copy of constitutive docu-
ments, the state registration of the legal entity, tax agency 
certification, payment of filing fees, a license for using 
radio frequencies, registration of the satellite, safety of 
space operations and reliability of space equipment, and 
a State Secrecy license.108 A decision to grant or deny a 
license must be made within 30 days of receipt of the 
application and supporting documentation.109 An applica-
tion may be denied for false information or misrepresen-
tation in documents filed by the applicant, or an adverse 
decision by the “expert commission.”110 This expert eval-
uation is conducted by science organizations or indepen-
dent experts on a contractual basis.111

6. LIABILITY, INSURANCE &  
 INDEMNIFICATION REQUIREMENTS

Professor Steven Freeland notes that the imposition of 
joint and several liability is among the reasons that many 
States have enacted national space laws to allow them 
to reduce their liability by imposing financial responsi-
bility to private launching companies.112 Typically, stat-
utes require that the licensee carry adequate insurance to 
cover death, injury or property damage, and indemnify 
the State should it have to pay damages. In order to pro-
mote commercial development of space, some States cap 
liability, in effect backing such development with the fi-
nancial resources of the national treasury.113

For example, in Korea, A person who launches is liable 
for any damages caused, and must carry sufficient insur-
ance to cover that liability as prescribed by the Ministry 
of Science and Technology. 114 The launching party must 
pay compensation for damage caused by launch activi-
ties, except in case of armed conflict, hostile activity, 
civil war or rebellion, in which case he shall only be li-
able for damage caused by his willful misconduct or neg-
ligence.115 One who procures a launch permit must insure 
against third party liability.116 However, the amount of 
liability is limited to 200 billion won.117 Austria is more 
generous still. In Austria, insurance requirements may be 
waived if the space activity is deemed to be in the public 
interest (i.e., if it advances the interests of science, educa-
tion or research).118
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Australia also imposes insurance and financial require-
ments upon licensees.119 In China, a licensee must carry 
insurance against liability.120 Similarly, Hong Kong re-
quires that the licensee insure himself against liability,121 
and indemnify the Hong Kong and PRC governments 
against claims bought either.122

In the Netherlands, the licensee must maintain “the max-
imum possible cover for the liability arising from the 
space activities for which a license is requested”, with 
account taken of what can reasonably covered by insur-
ance.123 Some States, such as Kazakhstan, impose gen-
eral indemnification requirements for damage caused by 
space activities.124

7. ENVIRONMENTAL PROTECTION

Several States use the licensing process to address con-
cerns about environmental contamination of outer space 
or the Earth. Austria places particular emphasis on space 
debris mitigation in its licensing process. It insists upon 
compliance with the “state of the art” and “internation-
ally recognized guidelines for the mitigation of space 
debris”.125 Similarly, the Government of Hong Kong 
requires that licensees prevent contamination of outer 
space, and avoid interference with others in the peace-
ful use of space.126 In Belgium, environmental studies are 
required as a prerequisite to licensing.127

8. OTHER CONDITIONS IMPOSED UPON  
 LICENSES

Several States authorize their regulatory agencies to im-
pose restrictions upon licenses. For example, in the Neth-
erlands, regulations and restrictions may be imposed for 
the following purposes:

a. the safety of persons and goods;
b. protection of the environment in outer space;
c. financial security;
d. protection of public order;
e. security of the State;
f. fulfillment of the international obligations of the 

State.128

In the Peoples Republic of China, an applicant for a li-
cense for the launch of civil space objects is required 
to abide by its laws, to not endanger public health or 
safety,129 to not endanger national security, damage the 
national interests, or violate the national diplomatic poli-
cies or the international conventions which China has 
ratified.130

In France, restrictions on the license may be imposed to 
protect the safety of people and property, as well as the 
protection of public health and the environment.131 In 
the United Kingdom, the license may include conditions 
permitting inspection by the regulator.132 In Australia, 
nuclear weapons and weapons of mass destruction are 
prohibited, and no fissionable material may be launched 
without prior approval.133

9. LICENSE DURATION

Most States that regulate commercial space activities re-
quire a license for each individual launch.
However, several issue licenses for longer periods of 
time.

For example, in Australia, one may receive a launch per-
mit or exemption certificate for launch and return, and a 
space license for up to 20 years. 134 In Russia, licenses are 
valid for not less than three years.135 They are valid only 
for the type of space operations specified, and may not be 
transferred to another.136 In the Netherlands, a time limit 
may be imposed within which the licensee must begin 
the proposed space activities.137

10. PRE-LAUNCH REQUIREMENTS

Several States impose additional obligations upon licens-
ees prior to launch. For example, in Australia, licensees 
must receive approval from local ambulance, fire, and 
police authorities prior to launching. Environmental ap-
provals also are required. Launches must not be conduct-
ed in a way likely to cause harm to public health or safety 
or damage to property. 138

In China, nine months prior to the scheduled launch, the 
applicant must submit relevant legal and technical docu-
ments to the Commission of Science, Technology, and 
Industry for National Defense [COSTIND],139 including 
proof that the project complies with national environmen-
tal laws and regulations, the safety design report relevant 
to the project and information related to public safety, 
supplementary information concerning the reliability of 
Safety Critical Systems, and the prevention from pollu-
tion and space debris.140

11. OPERATIONAL RESTRICTIONS

In order to reduce the likelihood of personal, property or 
environmental damage, a number of States impose op-
erational restrictions on the launch of space objects. For 
example:

In Australia, no launch is allowed that might create a haz-
ard to aircraft, person or property; no launch is permitted 
into a prohibited area or restricted area; no launch is al-
lowed higher than 400 feet in controlled airspace except 
in an approved area or in accordance with air traffic con-
trol clearance; and no launch is permitted within three 
nautical miles of an aerodrome.141 The operator must 
demonstrate that the launch will impose the lowest prac-
ticable risk within the bounds of reasonable cost.142

In Hong Kong, no contamination of space is permitted, 
nor is interference with others; and the disposal of pay-
load on termination of activities is required.143

Ireland has promulgated legislation providing that a 
rocket may not be operated without a license.144 Seven 
days prior to launch, the Operating Standards Depart-
ment of the Irish Aviation Authority must be informed of 
the identity of the persons responsible for the operation, 
the number, size and weight of each rocket, the altitude 
at which it will be operated, the location, date and time 
of the operation.145 In Ireland, rocket launches are pro-
hibited if they create a potential collision hazard with an 
aircraft, operation in controlled space, within eight kilo-
meters of an airport, at an altitude where horizontal vis-
ibility is less than eight kilometers, into a cloud, within 
300 meters of any person or property not involved in the 
operation of the rocket, or at night.146

12. REGISTRATION

So as to comply with their international obligations under 
the Registration Convention, several States require that 
all space objects launched by its corporate or individual 
citizens be registered.
Argentina, Australia, Belgium, the Peoples Republic of 
China, France, Japan, Kazakhstan, the Netherlands, the 
Republic of Korea, the Russian Federation, Spain, Swe-
den, Ukraine, the United Kingdom and the United States 
are among them.147

For example Belgium created a National Register in ac-
cordance with the Registration Convention.148 Argentina 
enacted a novel provision requiring that the operator pro-
vide information on environmental precautions taken, in-
cluding mechanisms for placement of the space object in 
a transfer orbit at the end of its useful life, the anticipated 
date of its recovery, disintegration or loss of contact.149

13. ENFORCEMENT & SANCTIONS

To give their regulatory oversight teeth, many States 
impose enforcement mechanisms in their national space 

legislation. License suspension or revocation, as well as 
fines and imprisonment, are important regulatory means 
to ensure compliance.

Suspension & Revocation

In Australia, a licensee may have its license suspended 
or revoked if it contravenes a license condition, endan-
gers national security, or violates foreign policy or in-
ternational obligations.150 In Belgium, a license may be 
suspended or revoked for failure to respect the conditions 
imposed upon the license, or an infringement of law, of 
public order, or the safety of people or property by the 
licensee.151

In China, The COSTIND may revoke the license in a se-
rious situation if the licensee:

(a) violates the relevant national laws or regulations 
or the agreement between China and other states 
on maintaining confidentiality during execution 
of the project;

(b) conducts any actions endangering national secu-
rity, damaging national interests or violating na-
tional diplomatic policies during execution of the 
project;

(c) carries out the launch activities beyond the limit 
approved by the license; or

(d) conducts other actions in violation of the present 
measures.152

Also in China, the licensee may also be subject to admin-
istrative penalties if he conceals the truth, practices fraud 
or injures the national interest in its application or during 
the execution of the project.153

In Korea, a license may be suspended on grounds that 
the licensee is incompetent, in bankruptcy or in violation 
of legislation, has delayed a launch for more than a year 
without cause, has obtained a license by false means, has 
caused threats to national security, or has jeopardized 
safety.154 A launch license may be revoked for delaying 
the launch more than a year, obtaining the license via 
false means, a threat to national security, safety deficien-
cies (e.g., “fuel leakage or defects in the communication 
systems”), or failing to secure license amendment for 
changes in the launch.155

In the Netherlands, license revocation is required if re-
quested by the license-holder, it is necessary to comply 
with an international obligation, or there is good reason 
to believe the licensee will jeopardize safety, environ-
mental protection or the maintenance of public order and 
national security. The license may be revoked if the rules 
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Australia also imposes insurance and financial require-
ments upon licensees.119 In China, a licensee must carry 
insurance against liability.120 Similarly, Hong Kong re-
quires that the licensee insure himself against liability,121 
and indemnify the Hong Kong and PRC governments 
against claims bought either.122

In the Netherlands, the licensee must maintain “the max-
imum possible cover for the liability arising from the 
space activities for which a license is requested”, with 
account taken of what can reasonably covered by insur-
ance.123 Some States, such as Kazakhstan, impose gen-
eral indemnification requirements for damage caused by 
space activities.124

7. ENVIRONMENTAL PROTECTION

Several States use the licensing process to address con-
cerns about environmental contamination of outer space 
or the Earth. Austria places particular emphasis on space 
debris mitigation in its licensing process. It insists upon 
compliance with the “state of the art” and “internation-
ally recognized guidelines for the mitigation of space 
debris”.125 Similarly, the Government of Hong Kong 
requires that licensees prevent contamination of outer 
space, and avoid interference with others in the peace-
ful use of space.126 In Belgium, environmental studies are 
required as a prerequisite to licensing.127

8. OTHER CONDITIONS IMPOSED UPON  
 LICENSES

Several States authorize their regulatory agencies to im-
pose restrictions upon licenses. For example, in the Neth-
erlands, regulations and restrictions may be imposed for 
the following purposes:

a. the safety of persons and goods;
b. protection of the environment in outer space;
c. financial security;
d. protection of public order;
e. security of the State;
f. fulfillment of the international obligations of the 

State.128

In the Peoples Republic of China, an applicant for a li-
cense for the launch of civil space objects is required 
to abide by its laws, to not endanger public health or 
safety,129 to not endanger national security, damage the 
national interests, or violate the national diplomatic poli-
cies or the international conventions which China has 
ratified.130

In France, restrictions on the license may be imposed to 
protect the safety of people and property, as well as the 
protection of public health and the environment.131 In 
the United Kingdom, the license may include conditions 
permitting inspection by the regulator.132 In Australia, 
nuclear weapons and weapons of mass destruction are 
prohibited, and no fissionable material may be launched 
without prior approval.133

9. LICENSE DURATION

Most States that regulate commercial space activities re-
quire a license for each individual launch.
However, several issue licenses for longer periods of 
time.

For example, in Australia, one may receive a launch per-
mit or exemption certificate for launch and return, and a 
space license for up to 20 years. 134 In Russia, licenses are 
valid for not less than three years.135 They are valid only 
for the type of space operations specified, and may not be 
transferred to another.136 In the Netherlands, a time limit 
may be imposed within which the licensee must begin 
the proposed space activities.137

10. PRE-LAUNCH REQUIREMENTS

Several States impose additional obligations upon licens-
ees prior to launch. For example, in Australia, licensees 
must receive approval from local ambulance, fire, and 
police authorities prior to launching. Environmental ap-
provals also are required. Launches must not be conduct-
ed in a way likely to cause harm to public health or safety 
or damage to property. 138

In China, nine months prior to the scheduled launch, the 
applicant must submit relevant legal and technical docu-
ments to the Commission of Science, Technology, and 
Industry for National Defense [COSTIND],139 including 
proof that the project complies with national environmen-
tal laws and regulations, the safety design report relevant 
to the project and information related to public safety, 
supplementary information concerning the reliability of 
Safety Critical Systems, and the prevention from pollu-
tion and space debris.140

11. OPERATIONAL RESTRICTIONS

In order to reduce the likelihood of personal, property or 
environmental damage, a number of States impose op-
erational restrictions on the launch of space objects. For 
example:

In Australia, no launch is allowed that might create a haz-
ard to aircraft, person or property; no launch is permitted 
into a prohibited area or restricted area; no launch is al-
lowed higher than 400 feet in controlled airspace except 
in an approved area or in accordance with air traffic con-
trol clearance; and no launch is permitted within three 
nautical miles of an aerodrome.141 The operator must 
demonstrate that the launch will impose the lowest prac-
ticable risk within the bounds of reasonable cost.142

In Hong Kong, no contamination of space is permitted, 
nor is interference with others; and the disposal of pay-
load on termination of activities is required.143

Ireland has promulgated legislation providing that a 
rocket may not be operated without a license.144 Seven 
days prior to launch, the Operating Standards Depart-
ment of the Irish Aviation Authority must be informed of 
the identity of the persons responsible for the operation, 
the number, size and weight of each rocket, the altitude 
at which it will be operated, the location, date and time 
of the operation.145 In Ireland, rocket launches are pro-
hibited if they create a potential collision hazard with an 
aircraft, operation in controlled space, within eight kilo-
meters of an airport, at an altitude where horizontal vis-
ibility is less than eight kilometers, into a cloud, within 
300 meters of any person or property not involved in the 
operation of the rocket, or at night.146

12. REGISTRATION

So as to comply with their international obligations under 
the Registration Convention, several States require that 
all space objects launched by its corporate or individual 
citizens be registered.
Argentina, Australia, Belgium, the Peoples Republic of 
China, France, Japan, Kazakhstan, the Netherlands, the 
Republic of Korea, the Russian Federation, Spain, Swe-
den, Ukraine, the United Kingdom and the United States 
are among them.147

For example Belgium created a National Register in ac-
cordance with the Registration Convention.148 Argentina 
enacted a novel provision requiring that the operator pro-
vide information on environmental precautions taken, in-
cluding mechanisms for placement of the space object in 
a transfer orbit at the end of its useful life, the anticipated 
date of its recovery, disintegration or loss of contact.149

13. ENFORCEMENT & SANCTIONS

To give their regulatory oversight teeth, many States 
impose enforcement mechanisms in their national space 

legislation. License suspension or revocation, as well as 
fines and imprisonment, are important regulatory means 
to ensure compliance.

Suspension & Revocation

In Australia, a licensee may have its license suspended 
or revoked if it contravenes a license condition, endan-
gers national security, or violates foreign policy or in-
ternational obligations.150 In Belgium, a license may be 
suspended or revoked for failure to respect the conditions 
imposed upon the license, or an infringement of law, of 
public order, or the safety of people or property by the 
licensee.151

In China, The COSTIND may revoke the license in a se-
rious situation if the licensee:

(a) violates the relevant national laws or regulations 
or the agreement between China and other states 
on maintaining confidentiality during execution 
of the project;

(b) conducts any actions endangering national secu-
rity, damaging national interests or violating na-
tional diplomatic policies during execution of the 
project;

(c) carries out the launch activities beyond the limit 
approved by the license; or

(d) conducts other actions in violation of the present 
measures.152

Also in China, the licensee may also be subject to admin-
istrative penalties if he conceals the truth, practices fraud 
or injures the national interest in its application or during 
the execution of the project.153

In Korea, a license may be suspended on grounds that 
the licensee is incompetent, in bankruptcy or in violation 
of legislation, has delayed a launch for more than a year 
without cause, has obtained a license by false means, has 
caused threats to national security, or has jeopardized 
safety.154 A launch license may be revoked for delaying 
the launch more than a year, obtaining the license via 
false means, a threat to national security, safety deficien-
cies (e.g., “fuel leakage or defects in the communication 
systems”), or failing to secure license amendment for 
changes in the launch.155

In the Netherlands, license revocation is required if re-
quested by the license-holder, it is necessary to comply 
with an international obligation, or there is good reason 
to believe the licensee will jeopardize safety, environ-
mental protection or the maintenance of public order and 
national security. The license may be revoked if the rules 
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of the Act or conditions imposed upon the license have 
been or are being violated, the space activities have not 
been commenced within the prescribed time period, the 
purpose of the space activities for which the license was 
issued have significantly changed, the technical or finan-
cial capabilities of the licensee has changed, the informa-
tion or documents provided with the application are so 
incorrect or incomplete that a different decision would 
have been made if the facts had been known at the time 
of license issuance, or it is necessary to protect safety, the 
environment, financial security, public order, State secu-
rity or fulfillment of international obligations.156

In Russia, a failure to comply with instructions or orders, 
the discovery of the filing of false data, the dissolution of 
the legal entity of the licensee, or the violation of license 
conditions may result in license suspension or revoca-
tion.157 Such suspension or annulment may be imposed 
on a three day notice.158 Decisions of the Russian Space 
Agency are subject to appeal.159

South Africa may amend, suspend or revoke a license if 
any condition was violated, or if the operations pose an 
unacceptable safety risk.160 In Sweden, the license may 
be withdrawn if license conditions are disregarded.161 
In the United Kingdom, a license may be suspended or 
revoked if a condition imposed thereon is not complied 
with, or such action is required for public health, or na-
tional security, or in order to comply with international 
obligations. 162

Fines and Imprisonment

In Korea, one who launches without a license may be 
sentenced to up to five years imprisonment, and face 
fines up to 50 million won. One who fails to comply 
with an interruption order may serve up to three years 
in prison and be fined up to 30 million won.163 Fines of 
up to 10 million won may be imposed for failure to reg-
ister the space object, or failure to report changes in the 
launch different from the license. Fines of up to 5 million 
won may be imposed on the license for failure to report 
information different than that in the license application, 
one who “denies, interferes or evades investigation of an 
accident.164 One who objects to the imposition of a fine 
upon him may appeal within 30 days, and the penalty 
will be reviewed by a court.165

Japan may impose a fine not to exceed ¥200,000 for fail-
ing to file a report or filing a false report,166 failure to ob-
tain required authorization or approval from the Minister 
of Education, Culture, Sports, Science and Technology, 
failure to register, conducting unauthorized activities, or 
launching satellites without required insurance.167

In France, the administrative authority may at any time 
give instructions or require any measures deemed neces-
sary to protect the safety of persons or property, or to 
protect the public health or the environment. Fines of up 
to €200,000 may be imposed for launching a space object 
without authorization.168

In the Netherlands, administrative penalties for failure to 
possess a license and launch a space object or endanger-
ment of safety or the environment may be imposed of 
up to €450,000, or 10% of the relevant annual sales in 
the Netherlands. Failure to register a space object or fol-
low rules related thereto may result in an administrative 
penalty of up to €100,000. In Sweden, violations of the 
national Space Laws may result in imprisonment of up 
to one year.169

14. CONCLUSION

Cognizant of their international legal obligations and li-
ability exposure, and mindful of the need to protect life, 
property and the environment, at least 26 States have 
promulgated national space legislation and imposed reg-
ulatory requirements upon commercial space activities. 
Professor Stephan Hobe observes, “By virtue of Article 
VI of the Outer Space Treaty, states are obligated to au-
thorize and to continuously supervise their national space 
activities. This obligation can best be complied with by 
enacting national space legislation, preferably with a li-
censing regime for private activities in outer space, in-
cluding certification of space vehicles.”170 At the same 
time, many States are promulgating regulations to facili-
tate and incentivize commercial use of space, including 
requiring State payloads to be placed in orbit by com-
mercial rockets, and imposing limits on liability of non-
governmental organizations.171

As we have seen, to enhance safety, many national space 
laws focus on common issues through the vehicle of li-
censing – the technical and financial qualifications of ap-
plicants, liability and indemnification, environmental is-
sues, operational restrictions, sanctions and enforcement. 
Although a growing number of States are promulgating 
national Space Law legislation, and although, many such 
laws focus on common issues, there is little harmoniza-
tion between the approaches taken to licensing and regu-
lation. Some States (e.g., Australia and the United States) 
have enacted comprehensive and elaborate regulatory 
statutes, while others (e.g., Ireland and Norway) have 
promulgated rather terse laws. Many more (e.g., India 
and Switzerland) have yet to enact any legislation at all 
on the subject.

Three and a half decades have elapsed since the last inter-
national multilateral Space Law convention was drafted. 
Given the dearth of international regulation of aerospace 
safety and navigation,172 States would be well advised to 
establish regulatory institutions to oversee space activi-
ties in order to protect their environment, ensure safety, 
protect their citizens and persons and their territory and 
property from environmental damage or injury, and cov-
er the costs of catastrophic loss when it occurs. National 
space laws are an important means of achieving those 
public policies. At minimum, States should promulgate 
domestic space laws establishing a regulatory agency 
with jurisdiction over licensing and enforcement, as well 
as addressing liability insurance and damage reimburse-
ment. Further, so as to encourage commercial develop-
ment of space, the regulatory burden and liability risk 
exposure should not be onerous. During the embryonic 
and developmental period of commercial space activity, 
liability should be capped.173 Moreover, States should at-
tempt to harmonize their laws with other States, so that 
global uniformity might be enhanced, and flag-of-con-
venience type forum shopping discouraged. It would be 
shameful if commercial space activities were attracted to 
the jurisdictions with the lowest taxes, and lowest cost 
regulatory structure, at the expense of safety and envi-
ronmental harm.174

Eventually, one would hope, the growth in domestic reg-
ulation might influence development of international law, 
and motivate the international community to come to-
gether and establish harmonized regulatory standards,175 
as it has done in the field of aviation safety and naviga-
tion with the promulgation of the Chicago Convention 
of 1944.176
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ABSTRACT

The Redesign of pyro train seems to be mandatory for 
next generation of European launchers, in order to be 
compliant with new requirements coming from:

• European community: health regulations, REACH 
and RoHs requirements …

• Agencies and customers: Cost reduction, Mass 
improvement, obsolescence risks reduction, ro-
bust design and versatility for any mission…

• Prime contractors: Safety improvements for pyro 
supply chain and AIT teams, explosive trains 
monitoring, dual components …

• Pyro Industries: «continuous» manufacturing to 
guarantee knowledge and competencies for the 
whole life of launcher manufacturing

Maturation and developments done since 1970 concern-
ing Optic, optronique and explosive systems highlighted 
great opportunities to merge these so matured technolo-
gies into opto-pyrotechnic system. But at this moment 
the energy ratio of such optic emitters was too low, to be 
applied into a launch vehicle.

Since a decade great effort had been done by industries 
to provide more and more powerful laser emitters such as 
laser diodes for main data transmissions applications and 
strong needs rising from Industries, Aeronautics, Medi-
cine, nuclear research

The maturity of powerful and miniaturized optic com-
ponents becoming COTS at the beginning of year 2000 
accelerate their integration into new field such as air-
craft data transmission applications. In addition the 
very good REX acquired through end users operations 
(civil and military fields), allow aircraft companies to 
spread this optic technology into more and more safety 
functions.

The heritages coming from telecom and aircraft indus-
tries allow to set up and spread new type of portative 
monitoring tools to check any optical harness, detecting 
in a safe way any failure transmission and localize with a 
cm class accuracy any weak connection.

The maturity level of optronique and the robustness dem-
onstrated within a large range of applications give con-
fidence to space engineers for analyzing its implementa-
tion into space systems, with a guarantee of long term 
technologies availability.

The ability of optical fibre to transfer high amount of en-
ergy given by a very small laser diode, allow pyro de-
signers to implement this technology into the first ele-
ment of the pyro train: the initiator.

This main evolution highlights several improvements 
on launcher pyro trains, increasing mainly their safety 
levels.

The safety advantages given by Opto-pyro are addressing 
several fields such as:

• Ground aspect during preparations and operations
• Functional aspects
• Industrial and Prime concerns

AIRBUS Defence & Space through ASTRIUM-ST and 
Aerospatiale studies has been actively involved into Op-
to-pyro activities for a long time. The amount of Opto-
pyro demonstration and justification has been accelerated 
since 2010 thanks to a special AIRBUS-DS R&T effort, 
focusing on TRL, IRL and MRL.

Step by step, AIRBUS-DS manage to set up Opto-pyro 
train maturation from TRL4-IRL1, based on demon-
strators and representative demonstrations of launcher 
configuration.
These on going demonstrations will lead to a TRL6-IRL3 
level in 2014.

The higher safety level demonstrated by Opto-pyro train 
compared to the electro-pyro safety trains used on current 
space systems, allow implementing this new Opto-pyro 
technology on any new safety systems to be developed.
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Systems
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Progress in space safety lies 
in the acceptance of safety 
design and engineering as an 
integral part of the design and 
implementation process for new 
space systems. Safety must be 
seen as the principle design 
driver of utmost importance from 
the outset of the design process, 
which is only achieved through 
a culture change that moves all 
stakeholders toward front-end 
loaded safety concepts. Superb 
quality information for engineers, 
programme managers, suppliers 
and aerospace technologists.
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2011

Progress in space safety lies 
in the acceptance of safety 
design and engineering as an 
integral part of the design and 
implementation process for new 
space systems. Safety must be 
seen as the principle design 
driver of utmost importance from 
the outset of the design process, 
which is only achieved through 
a culture change that moves all 
stakeholders toward front-end 
loaded safety concepts. Superb 
quality information for engineers, 
programme managers, suppliers 
and aerospace technologists.

Space Safety Regulations 
and Standards
Elsevier 2011

Space Safety Regulations and 
Standards is the definitive book 
on regulatory initiatives involving 
space safety, new space safety 
standards, and safety related to 
new space technologies under 
development. More than 30 
world experts come together in 
this book to share their detailed 
knowledge of regulatory and 
standard making processes in 
the area, combining otherwise 
disparate information into 
one essential reference and 
providing case studies to 
illustrate applications throughout 
space programs internationally.

Safety Design for Space 
Operations
Elsevier 2013

Safety Design for Space 
Operations provides the 
practical how-to guidance and 
knowledge base needed to 
facilitate effective launch-site 
and operations safety in line 
with current regulations. With 
information on space operations 
safety design currently disparate 
and difficult to find in one 
place, this unique reference 
brings together essential 
material on: Best design 
practices, Advanced analysis 
methods, Implementation of 
safe operation procedures, 
Safety considerations relating 
to the general public and the 
environment in addition to 
personnel and asset protection, 
in launch operations.
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