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COMMERCIAL HUMAN SPACEFLIGHT: WHAT REGULATION?
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1. INTRODUCTION

The ever increasing number of international actors in-
volved in civil, commercial and military launch, re-entry 
and on-orbit operations; the envisaged expansion of hu-
man access to space for tourism, commerce and point-
to-point hypersonic transportation; and the placement 
on-orbit of global utilities, raises the central question of 
how to ensure the safety of public, flight participants, 
crew, ground personnel, and assets on orbit, and the pro-
tection of the environment. There is growing awareness 
that a harmonised framework of international policies 
and rules is needed. First they must be established, and 
then continuously monitored for proper implementation, 
by an accountable international body having the power 
to enforce compliance. There is, in other words, growing 
awareness that international governance of space opera-
tions is needed. Of all space operations? including explo-
ration and scientific missions in deep space? 

We have to separate environmental issues, which are in 
principle a global concern, like space debris or planetary 
contamination, from hazards that are of international na-
ture, like launch, re-entry or space traffic, and from haz-
ards that are convenient to address internationally to help 
commerce. We must also pragmatically consider that cur-
rently and for the foreseeable future there is little com-
mercial (and military) interest beyond geostationary or-
bits (36,000 km), but growing interest for the so-called 
near-space region, defined as the region above the con-
trolled airspace (i.e.18 km) up to 160-200 km of altitude. 
Therefore, the international governance discussed in this 
document is limited to commercial space systems taking 
place anywhere between 18 km above sea and 36,000 km. 

It should be noted that the safety of a space system de-
pends on its design, construction, and operations. Design 
and constructions are very much “in the hands” of in-
dustry, but operations safety cannot be treated neither 
“unilaterally” nor outside the wider scope of all space 
operations, manned, unmanned, commercial and non-
commercial that take place in the region. Operational 
procedures have to take into account all possible interac-
tions, multiple parties and sometimes conflicting interests,  

a variety of operating systems and environment, and also 
potential impacts on foreign countries. Thus, while in 
principle space systems safety design and construction 
rules could be left to industry to decide by means of in-
dustrial standards, with compliance certified by a third-
part that is not necessarily a government organization, the 
definition of rules for space operations and the control of 
their implementation is a responsibility that always be-
longs to government regulatory bodies, and which needs 
to be internationally agreed and coordinated. 

2. COMMERCIAL SPACEFLIGHT SYSTEMS

For the past half century humans have flown to space on 
suborbital or orbital space systems developed by govern-
ments. Within the next couple of years privately owned 
and operated systems should begin suborbital and orbital 
operations with human on-board. In the coming decades 
trans-atmospheric point-to-point transport may also be-
come a reality. The missions of suborbital, orbital and 
trans-atmospheric space vehicles are aimed essentially 
to achieve three different goals: high altitudes (space 
tourism), prolonged periods of microgravity (research), 
and cross-range capabilities (fast mode of transporta-
tion) respectively.

2.1 SUBORBITAL SPACEFLIGHT

A suborbital flight is defined as a flight up to a very 
high altitude which does not involve sending the ve-
hicle into orbit (i.e. speed below 11.2 km/s). A ‘sub-
orbital trajectory’ is defined as : “The intentional flight 
path of a launch vehicle, re-entry vehicle, or any por-
tion thereof, whose vacuum instantaneous impact point 
does not leave the surface of the Earth.” (US Code of 
Federal Regulations, 14 CFR 401.5 – Definitions). A 
typical suborbital trajectory is narrow parabolic trajec-
tory (launch almost vertical). 

Unmanned suborbital spaceflight has been common 
since the dawn of space-age by using sounding rockets 
for various science and technology research. Suborbital 
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spaceflight is a matter of limits on speed not on altitude. 
A suborbital rocket can reach 700 km or even more, well 
above the orbit of the international space station, but 
without achieving orbital speed. 

In the last decade suborbital spaceflight enjoyed new 
popularity because of the rise of commercial human 
spaceflight, leisure rather than true transportation, aimed 
around 100 km of altitude. An experience, sometimes re-
ferred to as experiential spaceflight, comprising view of 
Earth from the edge of space and few minutes of micro-
gravity. Commercial suborbital spaceflight is opening the 
new frontier of the near-space region above Earth that’s 
too high for airplanes but too low for satellites. The ex-
ploitation of the near-space region will gain importance 
in future by adding new commercial applications like 
stratospheric balloons and high altitude drones for space 
tourism and Internet services.

2.2 ORBITAL SPACEFLIGHT AND MICRO- 
 GRAVITY

Any spacecraft in low Earth orbit must reach speeds of 
about 28,000 kilometers per hour to remain in orbit. The 
exact speed depends on the actual spacecraft orbital alti-
tude, which for human spaceflight ranges from about 300 
kilometers to 500 kilometers depending on the mission. 

It is important to understand the link between orbital 
spaceflight and microgravity. The pull of gravity gets 
weaker the farther apart two objects are, but this is not 
why things float on an orbital spaceflight. For example, 
the force of gravity at the altitude of the international 
space station is actually rather high: 89% of sea level. 
So why astronauts on-board experience almost zero grav-
ity (microgravity)? Astronauts float in space experienc-
ing what we call microgravity because they are in “free 
fall”. In fact, a spacecraft in orbit moves at a speed such 
that the curve of its fall matches the curve of Earth. That 
speed is on average the 28,000 km/h mentioned above. 

In the 1950s, aviation scientists discovered that they 
could simulate microgravity by flying in parabolic arcs. 
When a plane flies upward at an angle of 45 degrees, 
its passengers experience first hypergravity (commonly 
about 2 G’s) as the force of the climb combines with the 
pull of Earth’s gravity. Then to create a weightless envi-
ronment (microgravity), the airplane flies in long para-
bolic arc, first climbing, then entering a powered dive. 
During the arc, the propulsion and steering of the aircraft 
are controlled such that the drag (air resistance) on the 
plane is cancelled out, leaving the plane to behave as it 
would if it were free-falling in a vacuum. A similar mech-
anism works during a suborbital spaceflight. 

Therefore microgravity is not linked to being in space, 
but to being inside a spacecraft on “free fall” on orbit, or 
inside an airplane or suborbital vehicle on a parabolic tra-
jectory, or inside a (space tourism) capsule released from 
a stratospheric balloon, before opening of the parachute. 

2.3 TRANS-ATMOSPHERIC SPACEFLIGHT

Point-to-point hypersonic spaceflight is often presented 
as the next step of suborbital spaceflight, and even called 
suborbital point-to-point flight, thus somehow stretching 
too far the definition of suborbital spaceflight. 

As a matter of fact, orbital winged vehicles have already 
the capability to be used on a trans-atmospheric point-to-
point flight path. Instead current suborbital vehicles do 
not have such capability. When a sub-orbital space vehi-
cle of current design reaches its maximum altitude at the 
vertex of the parabola the horizontal speed is almost zero. 

It may be possible to adapt a current sub-orbital design 
to cover few hundred kilometers, but for true intercon-
tinental or “hemispheric” point-to-point space travel a 
new class of vehicle is needed: a hypersonic trans-atmo-
spheric spaceplane, or in other words a crewed winged 
version of an ICBM. Compared with suborbital vehicles, 
it would be much more complex and technologically 
advanced, and orders of magnitude more expensive to 
develop and operate. The German space agency DLR is 
currently developing at conceptual level a trans-atmo-
spheric hypersonic vehicle, the Spaceliner, as part of a 
research program funded by the European Union. 

As mentioned, orbital winged vehicles have point-to-
point transportation capability. The Space Shuttle was 
designed to satisfy a cross-range capability requirement, 
levied by the US military/reconnaissance community, of 
1,100 nautical miles. Until its cancellation in 1963, the 
Boeing Dyna-Soar project of the USAF, a small lifting 
body vehicle to be launched on top of a Titan rocket, had 
a cross-range capability upon its re-entry in the atmo-
sphere of 1,400 nautical miles. The current USAF X-37, 
and private Dream Chaser for cargo transportation to 
ISS, could have comparable point-to-point transportation 
capabilities. 

3. REGULATING COMMERCIAL HUMAN 
 SPACEFLIGHT

The commercial human spaceflight vehicles currently in 
development, and in particular sub-orbital vehicles, will 
be operated locally in the country of development but 
also in foreign countries. Furthermore, a substantial por-
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tion of each flight will be spent in the airspace. For such 
reason there is an interest of the manufacturers and of the 
national authorities that uniform legislations are enacted 
worldwide. Because the leading developments are in US, 
the FAA is actively promoting their regulatory approach 
as a model. In the next paragraphs we will discuss certain 
peculiarity of the US regulatory framework, and possible 
international regulatory set-up taking as model what has 
been done in civil aviation and maritime commerce. 

3.1 US LEGISLATION AND REGULATORY 
 FRAMEWORK

On December 23, 2004, President Bush signed into 
law the Commercial Space Launch Amendments Act 
of 2004 (CSLAA). The CSLAA aimed to promote the 
development of the emerging commercial space flight 
industry, and made the Department of Transportation 
and the Federal Aviation Administration (DOT/FAA) 
responsible for regulating commercial human space 
flight under 49 U.S.C. Subtitle IX, Chapter 701 (Chapter 
701). The CSLAA forbids FAA to levy any regulation 
for the safety of the human on-board for an initial learn-
ing period with deadline in December 23, 2012 or until 
an accident happens, thus limiting the regulatory role of 
FAA to aspects related to public safety during launch 
and re-entry of commercial human spaceflight vehicles. 
The deadline was later postponed a first time to October 
1, 2015, and then to 2020. 

The CSLAA required that before receiving compensation 
from a space flight participant or making an agreement 
to fly a space flight participant, an space vehicle opera-
tor informs the space flight participant in writing that the 
US Government has not certified the vehicle as safe for 
carrying crew or space flight participants [49 U.S.C. § 
70105(b)(5)(B)]. In addition, the space vehicle operator 
should have a placard displayed in the vehicle in full view 
of all space flight participants to warn that the launch ve-
hicle does not meet aircraft certification standards. 
 
The FAA guidelines for Commercial Suborbital Reusable 
Launch Vehicle Operations with Space Flight Partici-
pants issued in February 2005, provide details about the 
overall process of written informed consent. It requires 
that an operator should describe to each space flight par-
ticipant the safety record of all launch or re-entry vehicles 
that have carried one or more persons on board, includ-
ing both US government and private sector vehicles. The 
safety record should not be limited to only the vehicles 
of a particular operator. An operator should also describe 
the safety record of its vehicle to each space flight partici-
pant. The operator’s safety record should include vehicle 
ground-test and flight-test information. This information 

should describe all safety-related anomalies or failures 
that occurred and corrective actions taken to resolve the 
anomalies or failures. 
The FAA guidelines consider that the development of 
commercial launch vehicles to carry space flight partici-
pants is in the embryonic or early stages. Consequently, 
newly developed launch vehicles will not have the ex-
tensive flight-test history or operational experience that 
exists for commercial airplanes. Because of the lack of 
flight-test and operational experience, the risks of the 
RLV operator’s particular launch vehicle and of vehicles 
like it, including both government and private sector ve-
hicles, should be disclosed. The US House Committee on 
Science Report, H. Rep. 108-429, clarifies that Congress 
intended that all government and private sector vehicles 
to be included in this description. Because most human 
space flight to date has taken place under government 
auspices, the government safety record provides the 
most data. The operator should provide a record of all 
vehicles that have carried a person because they are the 
most relevant to what the operators propose. Regardless 
of whether humans travelled to space on board a vehicle 
destined for a suborbital or orbital mission, those persons 
travelled on vehicles based on technology as new then as 
what may be developed at current time. It was therefore 
as risky. Likewise, because it was intended for a human 
on board, greater care was likely to have been taken in its 
design and construction. The same should be expected 
for commercial human space flight. Furthermore the op-
erator is required to provide space flight participants an 
opportunity to ask questions orally to acquire a better un-
derstanding of the hazards and risks of the mission. 

Both sub-orbital and orbital vehicles in development in 
US are subjected to the current legislation, but there is a 
substantial difference for what pertains the safety of the 
human on-board because of the involvement of NASA 
as customer for the orbital transportation service to the 
International Space Station.

NASA’s Commercial Crew Program (CCP) was formed 
to facilitate the development of a US commercial crew 
space transportation capability with the goal of achiev-
ing safe, reliable and cost-effective access to and from 
the International Space Station and low-Earth orbit. In 
the Commercial Crew Program, NASA performs safety 
certification activities without being a regulatory body. 
The International Space Station IGA (Inter-Governmen-
tal Agreement) and related MoUs assigned to NASA the 
responsibility to manage the ISS Program and the safety 
of US and international crews in all mission phases in-
cluding transportation. 

The companies involved in the CCP program are free to 
design the transportation system they think is best. They 
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are encouraged to apply their most efficient and effec-
tive manufacturing and business operating techniques 
throughout the process. They will own and operate their 
spacecraft and infrastructure. However the companies 
must meet (or exceed) NASA’s pre-determined set of re-
quirements for the safety of the human on-board. NASA 
engineers have no oversight role but the necessary in-
sight into a company’s development process while the 
agency’s technical expertise and resources are accessible 
to a company. During safety reviews NASA will identify 
issues and make recommendations, but NASA cannot 
impose design or operational solutions.

In the initial phase of the Crew Commercial Program 
NASA made an inventory of existing technical standards 
and recommended them either as reference baseline 
(meet or exceed) or as good practices, stating that “In the 
course of over forty years of human space flight, NASA 
has developed a working knowledge and body of stan-
dards that seek to guide both the design and the evalua-
tion of safe designs for space systems”. 

Those standards could be considered also for non-NASA 
sub-orbital and orbital commercial projects. They can be 
easily adapted and re-used because they are either per-
formance oriented or deal with generic sub-systems and 
technologies (e.g. pressurized systems, structural design, 
batteries, materials, etc.) 

3.2 ICAO AS REGULATORY MODEL

The International Civil Aviation Organization (ICAO) 
was formed in 1944, with the signing of the Chicago 
Convention, which is also the Constitution of ICAO. 
ICAO is a specialized body of the United Nations (UN), 
with a mandate to “ensure the safe, efficient and orderly 
evolution of international civil aviation.”

ICAO is composed of three sections, i.e. (a) the Assem-
bly, made up of all contracting States, (b) the Council, 
composed of thirty-six States, and (c) the Secretariat. 
Both the Council and the Secretariat contain subordinate 
bodies; the Air Navigation Commission, Air Transport 
Committee, Committee on Joint Support of Air Navi-
gation Services, and Finance Committee are part of the 
Council, while the Secretariat is divided into five bureaus 
- the Air Navigation Bureau, the Air Transport Bureau, 
the Technical Co-operation Bureau, the Legal Bureau, 
and the Bureau of Administration and Services. The 
Council is the permanent governing body, with the power 
to adopt and amend standards and recommended prac-
tices (SARPs), which are ultimately incorporated into the 
Chicago Convention as annexes.

SARPs, which cover all technical and operational as-
pects of civil aviation, are the basis of maintaining uni-
formity in the regulation and safety of civil aviation. A 
‘standard’ is “any specification for physical characteris-
tics, configuration, material, performance, personnel or 
procedure, the uniform application of which is recog-
nized as necessary for the safety or regularity of inter-
national air navigation and to which Contracting States 
will conform in accordance with the Convention,” while 
a ‘recommendation’ is “any specification for physical 
characteristics, configuration, material, performance, 
personnel or procedure, the uniform application of 
which is recognized as desirable in the interest of safety, 
regularity or efficiency of international air navigation, 
and to which Contracting States will endeavor to con-
form in accordance with the Convention.” 

The SARPs in the annexes to the convention contain only 
essential regulatory material; detailed technical specifi-
cations are spelled out in appendices to the annexes, or in 
separate manuals. For example, e very technical and de-
tailed Procedures for Air Navigation Services, which are 
often elaborations of basic principles found in the cor-
responding SARPs, are listed separately. Also separate 
from the SARPs, which have global applicability, are the 
Regional Supplementary Procedures, which apply only 
in the designated regions.
Technical SARPs, the primary source of ICAO ‘regula-
tions,’ are generally formulated in the Air Navigation 
Commission (ANC). The ANC consists of 15 individu-
als who are nominated by member States and appointed 
by the Council; the ANC members act in their personal 
expert capacity, not as representatives of the States 
which nominate them. After the ANC formulates the 
SARPs, it passes them on to the Council for review and 
adoption. Two-thirds of the Council members must be 
in favor of a proposed new or amended SARP in order 
for it to be adopted, though even after such approval and 
adoption member States may register their disapproval. 
If a majority of States does not register their disapprov-
al by the effective date, the SARPs will enter into effect. 
In practice, however, standards are not binding on all 
States because any State is allowed to file a difference 
to any SARP.

ICAO does not have enforcement power; States have 
the responsibility for implementing SARPs. However, 
in order to further aviation safety, in 1999 ICAO es-
tablished the Universal Safety Audit Program, which 
subjects all contracting States to “regular, mandatory, 
systematic and harmonized safety audits,” which are 
carried out by ICAO. 
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3.3 PRIVATE-GOVERNMENT PARTNERSHIP  
 AS REGULATORY MODEL

In the second half of the 18th century, marine insurers, 
based at Lloyd’s coffee house in London, developed a 
system for the independent inspection of the hull and 
equipment of ships presented to them for insurance 
cover. In 1760 a Committee was formed for this express 
purpose, the earliest existing result of their initiative be-
ing Lloyd’s Register Book for the years 1764-65-66. The 
condition of each ship was “classified” on an annual ba-
sis. Hull condition was classified A, E, I, O or U, accord-
ing to the excellence of its construction and its perceived 
continuing soundness (or otherwise). 
Lloyd’s Register of British and Foreign Shipping‘ was 
reconstituted as a self-standing ‘classification society’ 
in 1834. A number of classification societies were es-
tablished worldwide in the 19th century (Bureau Veritas, 
Registro Italiano Navale, American Bureau of Shipping, 
Det Norske Veritas, Germanischer Lloyd and Nippon 
Kaiji Kyokai), and in the 20th century (Russian Maritime 
Register of Shipping, China Classification Society, Ko-
rean Register and Indian Register of Shipping). 

In 1948 a new international organization was established 
to deal with maritime safety and environmental issues, 
the Inter-Governmental Maritime Consultative Organi-
zation (IMCO) later renamed International Maritime Or-
ganization (IMO).
The Inter-Governmental Maritime Consultative Organi-
zation (IMCO) was formed to fulfill a desire to bring the 
regulation of the safety of shipping into an international 
framework, for which the creation of the United Nations 
provided an opportunity. Hitherto such international con-
ventions had been initiated piecemeal, notably the Safety 
of Life at Sea Convention (SOLAS), first adopted in 1914 
following the Titanic disaster. IMCO’s first task was to up-
date that Convention; the resulting 1960 Convention was 
subsequently recast and updated in 1974 and it is that Con-
vention that has been subsequently modified and updated 
to adapt to changes in safety requirements and technology.

In 1968 the major classification societies established 
the International Association of Classification Societies 
(IACS), which provides coordinated technical support 
and guidance to the International Maritime Organization 
(IMO). In particular the IACS provides and develops 
unified interpretations of the international statutory regu-
lations developed by the member states of the IMO. Once 
adopted, these interpretations are applied by each IACS 
member society, when certifying compliance with the 
statutory regulations on behalf of authorizing flag States. 
The link between the international maritime regulations, 
developed by the IMO and the classification rule require-
ments for a ship’s hull structure and essential engineering 

systems is codified in the SOLAS convention.

The Rules published by Classification Societies, together 
with the requirements set down in the various International 
Conventions of the International Maritime Organisation 
(IMO) and the marine legislation of the flag states, form 
a comprehensive and coherent set of standards for design, 
construction and maintenance in operation of ships. Basi-
cally the Classification Societies act as a Recognized Or-
ganization carrying out statutory surveys & certification as 
delegated by maritime administrations. In particular:

- Developing technical standards (rules) for design 
and construction of ships

- Approving designs against their standards
- Conducting technical surveillance during construc-

tion
- Performing in-service inspection and periodic sur-

vey during operation
- Reviewing and approving in-service modifications
- Performance of safety research and development 

programs

Classification societies maintain a leading role in all 
matters related to technical standards and certification 
activities, while national and international governmental 
organizations concentrate primarily on operational and 
environmental matters. 

3.4 SELF-REGULATION MODEL 

Space systems are highly innovative and it is simply 
impossible to prescribe detailed design safety solutions 
for something that never existed before. For such reason 
space agencies issue safety and technical requirements 
that are generally goal/performance oriented. The way 
they are applied, implemented, and verified goes under 
the name of safety-case regime as explained above.

Because of the broad, generic nature of top-level require-
ments, the design solutions need to be validated by the 
developer through an analytical process using techniques 
like Hazard Analysis, Fault-Three Analysis, etc. The re-
sults will be documented in a safety-case report that typi-
cally includes: a) the summary description of the system, 
and operational environment; b) identified hazards and 
their severity; c) performance requirements considered 
applicable to each hazard; d) possible causes of each 
hazards; e) description of how causes are controlled (i.e. 
eliminated or mitigated); e) description of relevant veri-
fication plans, procedures and methods for each control.

As previously mentioned, intrinsic in the concept of stan-
dard is that whenever it is made applicable, compliance 
must be monitored and enforced, otherwise requirements 
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become simply a set of guidelines. Monitoring and en-
forcement can be done by any party to which such au-
thority is assigned, non-necessarily by a government reg-
ulatory body. In any case, the organization must have the 
following three key prerequisites: authority, competence, 
and independence (from the specific project or program). 

NASA, a government agency but not a regulatory body, 
is fulfilling such crew safety authority role for the cur-
rent development of commercial orbital vehicles that will 
ferry astronauts to the ISS. The competence of NASA’s 
multi-disciplinary safety review panels, and of the spe-
cialist teams and labs that support them is well known, 
but this is a rather unique circumstance, that has no 
match in traditional regulatory organizations. This means 
that an obvious substitute for NASA’s technical skills 
does not currently exists for non-NASA commercial hu-
man spaceflight orbital and sub-orbital projects, although 
badly needed. If tomorrow FAA would be allowed to 
regulate crew and flight participant safety of commercial 
spaceflight, the problem would become apparent. Indus-
try, collectively, has the means to solve it.

An alternative to government regulations are self-reg-
ulations. They are essentially motivated by the need to 
promote an ‘acceptable’ level of safety as business case. 

Take the example of Formula 1 car racing. In the first three 
decades of the Formula 1 World Championship, inaugurat-
ed in 1950, a racing driver’s life expectancy could often be 
measured in fewer than two seasons. It was accepted that 
total risk was something that went with the badge [8]. The 
turning point was the Imola Grand Prix of 1994 with the 
deaths of Roland Ratzenberger and Ayrton Senna (in direct 
TV) that forced the car racing industry to look seriously 
at safety or risk to be banned forever (and lose television 
rights in the process). In the days after the Imola crashes 
the FIA (Fédération Internationale de l’Automobile) es-
tablished the safety Advisory Expert Group to identify in-
novative technologies to improve car and circuit safety, 
and to mandate implementation and certification testing. 
Few years later the advisory group became, the FIA Safety 
Institute. Nowadays Formula 1 car racing is a very safe 
multi-billion dollars business of sponsorships and global 
television rights. Entertainment for families that can be 
enjoyed without risking shocking sights. 

Another example comes from the oil industry. The re-
port of the Presidential Commission that investigated 
the Deepwater Horizon disaster in the Gulf of Mexico in 
April 2010 (11 workers killed plus an oil spill that caused 
an environmental catastrophe), made, among other, the 
recommendation that “the gas and oil industry must 
move towards developing a notion of safety as a collec-
tive responsibility. Industry should establish a “Safety In-

stitute”…this would be an-industry created, self-policing 
entity aimed at developing, adopting, and enforcing stan-
dards of excellence to ensure continuous improvement in 
safety and operational integrity offshore”. 

For commercial human spaceflight to flourish and ex-
pand, industry could cooperatively establish a coherent 
set of safety and technical standards, taking as starting 
reference the experience accumulated in more than 50 
years of government programs. 
Collectively, industry has all the necessary intellectual 
and organizational resources for the task, but sound busi-
ness strategy always demands to advance space safety. 
For that end the standardization activities would greatly 
benefit from a systematic cooperation with universities 
and research centres. The overall cooperation, within in-
dustry and with academy, could take the form of a Space 
Safety Institute. The institute would network industry 
experts and university researchers, and perform ad-hoc 
studies, develop educational programs, run standardiza-
tion efforts, and provide skills in support of independent 
safety certification of commercial space systems.

3.5 ORGANIZING COMMERCIAL HUMAN 
 SPACEFLIGHT

Organizing commercial human spaceflight in the 21th 
century requires realism, pragmatism, and political will. 

The key elements to consider are as follows:
- Commercial human spaceflight business survival 

and expansion will depend very much on companies 
individual and collective safety record;

- It is in the best interest of industry, and of all stake-
holders, to publish the safety policies and technical 
best-practices they apply during design, manufac-
turing and operations of commercial space vehicles; 

- For several years to come there will be no govern-
ment regulation for the safety of those on-board in 
the country (US) that is spearheading commercial 
human spaceflight;

- Aviation projected growth will not tolerate econom-
ic losses due to proliferation of reserved airspace for 
commercial launch and re-entry operations. Air and 
space launch/re-entry traffic needs to be integrated;

- Suborbital spaceflight will not be confined to coun-
tries where vehicles are developed but will take 
place and expand internationally;

- Plans to allow landing at a number of civil airports 
worldwide, in case of launch abort or emergency of 
orbital commercial winged vehicle, requires inter-
national regulations;

- There is no appetite for creating a new international 
organization
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A regulatory framework based on consideration of the 
above element could be structured as follows: 

I. The ICAO should perform safety oversight of com-
mercial space launch and reentry/return operations 
that make use of the international airspace; 

II. United Nations COPUOS should promote the es-
tablishment of an international regulatory frame-
work for space traffic management and space envi-
ronment protection;  

III. Commercial human spaceflight industry should 
establish a Space Safety Institute as self-policing 
entity aimed at developing, adopting, and enforcing 
safety and technical standards for the human on-
board. 
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