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"To boldly go away for the weekend" - Financial Times 9/22/981

S PACE TOURISM IS here-like it or not; believe it or not.
But whether the space tourism industry endures is another

matter, and one of important consequence. Although the pub-
lic has largely ignored the existence of commercial space trans-
portation over the last two decades, this industry is integral to
the current standard of life.2 It makes possible the use of world-
wide television and radio broadcasts, international phone calls,
cell phone communications, high-speed internet, credit card
transactions, and weather forecasts.' However, growth opportu-
nities for this industry will increase remarkably when transporta-
tion to outer space becomes cheaper, subsidized by an alternate
but related industry: commercial human space flight.' Trips to
sub-orbit will become available in 2011, an orbiting hotel is set
to launch in 2012, and reality shows in space are already
planned for the near future.5 Although there is disbelief as to
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1 Space Tourism - The Story So Far, SPACE FUTURE, http://www.spacefuture.com/
tourism/timeline.shtml (last visited Feb. 10, 2010).

2 Commercial Space Transportation Industry, FED. AVIATION ADMIN., http://
www.faa.gov/about/office-org/headquarters-offices/ast/industry/ (last up-
dated July 28, 2010).

3 Id.
4 Recent Developments, Commercialization of Space: Commercial Space Launch

Amendments Act of 2004, 17 HARv. J.L. & TECH. 619, 619-20, 627 (2004) [hereinaf-
ter Commercialization of Space].

SGAiACTIC SurrE, http://www.galacticsuite.com/ (last visited Feb. 10, 2010)
(orbiting hotel); Launching Spring 2010: National Geographic and Virgin Galactic,

VIRGIN GALACTIC, http://www.virgingalactic.com/news/item/launching-spring-
2010/ (last visitedJan. 1, 2010) (reality television show); Boulder Researchers Design
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its availability, market research shows an overwhelming interest
in the theory of space tourism, especially among the affluent.'
In fact, a significant number of deposits have already been
placed on future trips through the various private companies
offering such services. 7 As the United States sees more and
more industries and employment opportunities outsourced to
meet declining price demands, new industries must be pio-
neered in order to maintain the high quality of life.

Space Flight School for Scientists, DAILY CAMERA (Jan. 8, 2010), http://www.dailycam-
era.com/boulder-county-news/ci_14150521 [hereinafter Boulder Researchers].

6 Patrick Collins, Commercial Implications of Market Research on Space Tourism,
SPACE Fu-ruRE, http://www.spacefuture.com/archive/commercialimplications
ofmarketresearchonspace-tourism.shtml (last visited Feb. 10, 2010) (A 1993
market research survey to Japanese citizens: $1 U.S. = 90 Yen, so the 600 (x
10,000) Yen demonstrates roughly a $67,000 price tag and the 100 (x 10,000) Yen
demonstrates a roughly $11,000 price tag.);

Figure 1. Potential demand curve for space tourism services
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Market Research, SPACE FuTURE, http://www.spacefuture.com/tourism/mar-
ket.shtml (last visited Feb. 10, 2010). In Japan in 1993, "some 70% said they'd
like to travel to space, and almost half said they would pay 3 months' salary to do
so." Id. Also, in 1997 in the United States, "[o]f 1,500 Americans surveyed, 42%
said they'd be interested in flying in a space cruise vessel, and would be willing to
spend on average $10,800 for the trip." Id. In 2001, "'Space Adventures' market
analysis states that, at the price of $100,000, more than 10,000 people per year
would purchase billion annual yield solely from sub-orbital tourist flights." Space
Tourism - The Story So Far, supra note 1. In a different study in 2002, "19% of the
[international] interviewees, comprising 450 adults with income of $250k/yr or
net worth of $lm, said they would be likely to pay $100k for a suborbital trip. . .."
Id.

7 Leonard David, Sales Strong for First Seats Aboard Virgin Galactic's Spaceliner,
SPACE.COM (July 3, 2007), http://www.space.com/news/070703_virgingalactic_
sales.html.
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Despite the (quite literally) endless opportunities which pre-
sent themselves with space exploration, this industry, described
by the National Aeronautics and Space Administration (NASA)
as "burgeoning," is injeopardy of becoming a floundering one if
proper measures are not taken in order to assure that the capital
provided meets profit.' According to Wayne Hale, former
NASA flight director and space shuttle program manager, "It is
not just the technical challenge, nor the production challenge;
it is the business challenge and profitability which are inhibiting
commercial space flight."9 While great strides were taken in
2004 when Congress passed the Commercial Space Launch
Amendments Act (CSLAA), current events and political issues
have brought NASA to a crossroads.10 NASA has the option of
ignoring past mistakes and electing to recommit to the Shuttle
Program, which would continue to force private commercial
space transportation companies to attempt to succeed without
the benefit of government funding and stifle opportunities for
space tourism to grow." However, as a review committee sug-
gests, NASA needs to learn to rely on private crew and transpor-
tation services, focusing its efforts instead on the exploration of
deep space and development of advanced technology and space-
related infrastructure.' 2

Part I of this comment will focus on the history of space tour-
ism in order to explain the dynamic relationship between NASA
and private industry over the years. Part II will briefly review the
international legal regime governing space tourism and com-
mercial space transportation. Part III will consider the United
States' domestic legal regime, from the origins of American
space transportation regulation and the creation of NASA to the
progressive legislation recently enacted by Congress, the
CSLAA. Part IV will discuss the recent strides made in space

8 NASA, SUMMARY REPORT OF THE REVIEW OF U.S. HUMAN SPACE FLIGHT PIANS
COMMITTEE 1 (2009), available at http://www.nasa.gov/pdf/384767main
SUMMARY%20REPORT%20-%20FINAL.pdf [hereinafter SUMMARY REPORT].

9 Wayne Hale, Burgeoning Commercial Space Industry, NASA BLOGS, (Nov. 30,
3009, 02:48 PM), http://blogs.nasa.gov/cm/blog/waynehalesblog/posts/post
1259617771825.html (opposing the HSPFC's description of private commercial
space as "burgeoning" on the grounds that there are only a few companies show-
ing growth, and most launch services are offshore).

10 See Commercial Space Launch Amendments Act of 2004, Pub. L. No. 108-
492, 118 Stat. 3974 (codified as amended in scattered sections of 49 U.S.C. ch.
701 (2004)) [hereinafter CSLAA]; SUMMARY REPORT, supra note 8, at 1-12.

11 SUMMARY REPORT, supra note 8, at 1-12.
12 Id.
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tourism and the current state of private space tourism compa-
nies, domestic spaceports, and reusable launch vehicles. Lastly,
part V will give attention to recent proposals by the U.S. Human
Space Flight Plans Committee and President Obama's proposed
budget for NASA. This comment strongly urges the implemen-
tation of the suggestions by the committee, and since President
Obama's budget agrees with these suggestions, Congress should
ratify the ideas proposed in the budget with regard to NASA.

I. HISTORY OF SPACE TOURISM

Just as the Wright Brothers kicked off the beginning of avia-
tion at Kitty Hawk in 1903, the launch of Sputnik I on October
4, 1957, by the Soviet Union marked the dawn of the "space
age."1 In response, the United States launched the Explorer I,
and Congress passed the "Space Act" in 1958, creating NASA in
order to "plan, direct, and conduct aeronautical and space activ-
ities." 1 4 These events led to the "Space Race" between the Sovi-
ets and the United States, resulting in the formation of the
common perception that outer space was the realm of govern-
ments, and not of private companies." This perception carried
on for several decades until the early 1990s, when U.S. aero-
space companies began discussing policies which would en-
courage commercial space transportation, including space
tourism." In 1996, Daniel Goldin, Administrator of NASA, pro-
claimed, "I hope my grandson ... will be able to go on a trip to
a lunar hotel." 7 But even Goldin could not have expected simi-
lar opportunities to come about so soon-space tourism is
here."

"Space tourism" can be defined as "any commercial activity
offering customers direct or indirect experience with space
travel."' 9 The breakthrough in space tourism occurred in April

is Sputnik and the Dawn of the Space Age, NASA, http://history.nasa.gov/sput-
nik/ (last updated Oct. 10, 2007).

14 Id.; Spencer H. Bromberg, Comment, Public Space Travel - 2008: A Legal Od-
yssey into the Current Regulatory Environment for United States Space Adventures Pioneer-
ing the Final Frontier, 70 J. AIR L. & COM. 639, 651 (2005).

15 Bromberg, supra note 14, at 641.
16 Space Tourism - The Story So Far, supra note 1.
17 Id.
18 Id.
19 Steven Freeland, Up, Up and .. . Back: The Emergence of Space Tourism and Its

Impact on the International Law of Outer Space, 6 CHI.J. INT'L L. 1, 6 (2005) (quoting
Stephan Hobe &Jfirgen Cloppenburg, Towards a New Aerospace Convention?-
Selected Legal Issues of "Space Tourism" (unpublished paper presented at 47th
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2001, when Dennis Tito became the world's first paying space
tourist.20 At the small price of $20 million, American-born Tito
was flown to the International Space Station (ISS) by a Russian
spacecraft."2' He spent seven days there and orbited the earth
128 times.2 2 The price paid for such a short vacation certainly
opened the eyes of investors everywhere, marking the potential
of this soon-to-be-booming industry.23 Almost one year later to
the day, the world's second space tourist, South African Mark
Shuttleworth, took his name quite literally and paid $20 million
to vacation on the ISS for eight days.24 While these prices were
justifiable to the world's wealthiest, who wanted to be the first
non-astronauts to tell their friends what space was like, the in-
dustry recognized the need for a drastic decrease in prices in
order to allow space tourism to flourish. A significant setback
for the industry occurred in February 2003 with the tragic fail-
ure and resulting deaths aboard the Columbia shuttle on reen-
try. With memories of the 1986 Challenger tragedy 6 still fresh
in people's minds, this disaster deeply hurt public perception
about the safety of space travel and further developed the opin-
ion that space is for governments, not citizens.

In the 1990s, the launching of orbital satellites made up a sig-
nificant portion of commercial space markets.27 Today, with the
explosive growth of Global Positioning System (GPS) technol-
ogy and internet speed, the need for satellites has increased and
their various uses have diversified. Despite this fact, there is a
decreasing need for additional launches as satellite-technology
has improved substantially and upgrades to already orbiting

Colloquium of the International Institute of Space Law, Vancouver, 2004) (on
file with author)).

20 SPACE TOURISM, http://www.space-tourism.ws (last visited Feb. 10, 2010);
Space Tourism - The Story So Far, supra note 1.

21 SPACE TOURISM, supra note 20.
22 Id.; Space Tourism - The Story So Far, supra note 1.
23 See SPACE TOURISM, supra note 20.
24 Id.
25 Space Tourism - The Story So Far, supra note 1.
26 Nick Greene, Challenger Disaster - A NASA Tragedy: Part I: The Launch and

Disaster, ABour.com, http://space.about.com/cs/challenger/a/challenger.htm
(last visited Feb. 10, 2010).

27 Derek Webber, Member, Am. Inst. For Astronautics & Aeronautics (AIAA),
Lessons of ASCENT-Messages for Industry, The Federal Government and
Spaceport Authorities, Address at Space 2003 (Sept. 2003), http://www.space
future.com/archive/lessons-ofascent_messagesjfor-industry-the federal_
government and-spaceportauthorities.shtml.
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satellites have become possible.2 8 For this reason, the commer-
cial space transportation industry appears to be unsustainable if
it relies solely on launching commercial satellites. 29 The solu-
tion is through the growth of the space tourism industry, which
can be used to drive down costs per launch.o

Significant gains have already been achieved in technology,
innovation, production, and business opportunity that could
translate into a more rapid realization of the space tourism in-
dustry. Substantial cash prizes have been made available to the
public by various organizations in order to encourage innova-
tion in the commercial space industry." In 1996, the "X" Prize
project was publically announced, offering a $10 million award
to whoever could first launch a privately-funded aircraft into
suborbital space twice in two weeks while carrying a pilot and
two passengers.2 This prize was funded by various private do-
nors and was intended to mirror the Orteig Prize of 1927-won
by Charles Lindberg for flying nonstop from New York to
Paris-and the "hundreds of aviation incentive prizes offered
early in the 20th century that helped create today's $300 billion
commercial aviation industry."" It took eight years, but in Octo-
ber of 2004, Scaled Composite's SpaceShipOne, led by space pi-
oneers Burt Rutan and financier Paul Allen, won the "X" Prize. 4

Twenty-six international teams competed for the prize, leading
to the creation of several space transportation start-up compa-
nies and over $1.5 billion in investments. 5

The "X" Prize was so successful that several other similar
"prizes" were announced to encourage further innovation. In
2004, Bigelow Aerospace announced the "Americas Space Prize"
that would give $50 million to any American company capable
of producing a Reusable Launch Vehicle (RLV) which could
serve future Bigelow Aerospace inflatable space stations that are

28 Id.
29 Bromberg, supra note 14, at 654 (citing Webber, supra note 27).
so Id.
31 See Prizes to Inspire Space Technology Achievements, SPACE PRIZES, http://

spaceprizes.blogspot.com/ (last visited Sept. 27, 2010).
32 Space Tourism - The Story So Far, supra note 1; X Prize Foundation, The Co-

lumbia Encyclopedia (6th ed. 2008), available at http://www.encyclopedia.com/
doc/1E1-XPrzFndn.html (last visited Jan. 20, 2010).

33 Ansari X Prize, X PRIZE FOUNDATION, http://space.xprize.org/ansari-x-prize
(last visited Feb. 10, 2010).

3 Space Tourism - The Story So Far, supra note 1; Ansari X Prize, supra note 33.
5 Collins, supra note 6; Ansari X Pize, supra note 33.

[ 75644



2010] COMMERCIAL SPACE TRANSPORTATION

currently in production." In addition to the $50 million cash-
prize, the winner may also be awarded contracts by Bigelow
Aerospace as further incentive." As recently as 2007, the
"Google Lunar X Prize" was announced for $30 million as a se-
quel to the original "X" Prize to encourage a privately-funded
company to land a machine on the moon and send back pic-
tures.38 Currently, the X Prize Foundation has the "goal of cre-
ating a dozen new prizes over the next seven years worth a
combined total of $300 million."3 Just as prizes spurred the
success of the private aviation industry, sponsors of the prize
hope that the encouragement of investment and innovation can
help the commercial space industry realize its potential. How-
ever, wherever mankind travels, so does the law, and thus a thor-
ough view of the governing international and domestic legal
regimes is important to realizing the various opportunities and
limitations of commercial space transportation and space
tounsm.

II. INTERNATIONAL LEGAL REGIME OF COMMERCIAL
SPACE TRANSPORTATION

The international legal regime affecting commercial space
transportation is primarily defined by principles set forth "in
multilateral treaties, United Nations General Assembly Resolu-
tions, a wide range of national legislation, decisions by national
courts, bilateral arrangements, and determinations by Intergov-
ernmental Organisations."4 0 In 1967, the United States, the
United Kingdom, and the Soviet Union signed the Treaty on
Principles Governing the Activities of States in the Exploration
and Use of Outer Space, Including the Moon and Other Celes-
tial Bodies (Outer Space Treaty), establishing the origin of the
international legal regime of commercial space transportation.4 1

36 Space Tourism - The Story So Far, supra note 1; Leonard David, Rules Listed for
$50 Million Orbital Race: Spacecraft Would Have to Fly Twice in Orbit by 2010,
MSNBC.com (Nov. 8, 2004), http://www.msnbc.msn.com/id/6436127/print/i/
displaymode/1098/.

3 David, supra note 36.
3 About the Google Lunar X Prize, GOOGLE LUNAR X PRIZE, http://

www.googlelunarxprize.org/lunar/about-the-prize (last visited Feb. 10, 2010);
Space Tourism - The Story So Far, supra note 1.

39 Ansari X Prize, supra note 33.
40 Freeland, supra note 19, at 4.
41 Treaty on Principles Governing the Activities of States in the Exploration

and Use of Outer Space, Including the Moon and Other Celestial Bodies, Jan. 27,
1967, 18 U.S.T. 2410, 610 U.N.T.S. 205 [hereinafter Outer Space Treaty].
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This treaty established the doctrine of "res communis" in that
outer space and its planets and moons could not be claimed or
attempted to be declared sovereign by any country. 42 More spe-
cifically, "[tlhe exploration and use of outer space, including
the moon and other celestial bodies, shall be carried out for the
benefit and in the interests of all countries . . . and shall be the
province of all mankind."" This eased the tensions of the
"Space Race," as both the Soviet Union and United States feared
the other would land on the moon and plant their flag." The
Outer Space Treaty further eased tensions by prohibiting the
use of outer space for weapons of mass destruction and by
prohibiting the use of the moon and other planets as military
bases." Furthermore, the Treaty required the countries to assist
in the rescue of any astronaut and aircraft that landed out of
distress in another's territory for whatever reason." The final
articles of the Treaty placed strict liability on the country that
launched any item that caused any damage at any point in its
operation. While the Outer Space Treaty was a strong start to
forming a legal regime for outer space, many holes in property
rights, liability, and international expectations for outer space
etiquette still existed.4 8

Following the Outer Space Treaty was the Agreement on the
Rescue of Astronauts, the Return of Astronauts and the Return
of Objects Launched into Outer Space (Rescue Agreement),
which broadened the Outer Space Treaty's provisions on the
rescue of astronauts. 49 Specifically, it required each country to
"take all possible steps to rescue and assist astronauts in distress
and promptly return them to the launching state."50 In 1972,
following the Rescue Agreement, standards of liability were fur-
ther explained by the Convention on International Liability for

42 Nikhil D. Cooper, Circumventing Non-Appropriation: Law and Development of
United States Space Commerce, 36 HASTINGS CONST. L.Q. 457, 459 (2009).

4 Outer Space Treaty, supra note 41, art. I.
- Cooper, supra note 42, at 459.
4 Outer Space Treaty, supra note 41, art. IV.
- Id. arts. V, VIII.
47 Id. art. VII.
4 See Franceska 0. Schroeder, The U.N. Treaties on Outer Space and Their Effect on

Space Business, 16 AIR & SPACE LAW., Spring 2002, at 8, 8.
Agreement on the Rescue of Astronauts, the Return of Astronauts and the

Return of Objects Launched into Outer Space, Dec. 3, 1968, 19 U.S.T. 7570, 672
U.N.T.S. 119 [hereinafter Rescue Agreement]; Cooper, supra note 42, at 462.

-o Rescue Agreement, supra note 49, arts. 2, 4; Cooper, supra note 42, at 462.
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Damage Caused by Space Objects (Liability Convention)." The
strict liability standard from the Outer Space Treaty was relaxed
by the Liability Convention, where "the damage has resulted ...
from gross negligence or from an act or omission done with in-
tent to cause damage on the part of a claimant . .. "2 Further-
more, it apportioned liability if both parties were at fault, and it
established joint and several liability in instances where multiple
parties harmed a third party. In order to more easily police
issues of liability, in 1975 the Convention on the Registration of
Objects Launched into Outer Space (Registration Convention)
required not only the registration of all objects launched into
space by a country, but also that detailed reports be sent to the
United Nations describing each launched object.54 One last
treaty put forth by the United Nations in 1984 was the Agree-
ment Governing the Activities of States on the Moon and Other
Celestial Bodies (Moon Agreement), which addressed explora-
tion and exploitation of the moon. However, the United
States was not a signatory.56 These five multilateral treaties (the
Outer Space Treaty, the Liability Convention, the Registration
Convention, the Rescue Agreement, and the Moon Agreement)
are commonly referred to as the "U.N. Space Treaties" and "pro-
vide the foundation of international space law."57 While they do
not directly discuss space tourism, the general principles from
these treaties strongly impact the future of the industry.

III. DOMESTIC LEGAL REGIME OF COMMERCIAL
SPACE TRANSPORTATION

The history of the domestic legal regime of commercial space
activities depicts the long path that commercial space regulation

51 Convention on International Liability for Damage Caused by Space Objects,
Mar. 29, 1972, 24 U.S.T. 2389, 961 U.N.T.S. 197.

52 Id. art. VI.
5 Id. arts. IV, V; Cooper, supra note 42, at 463.
5 Cooper, supra note 42, at 463; Convention on the Registration of Objects

Launched into Outer Space, arts. II, IV, Jan. 14, 1975, 28 U.S.T. 695, 1023
U.N.T.S. 15.

55 Agreement Governing the Activities of States on the Moon and Other Celes-
tial Bodies, July 11, 1984, available at http://www.oosa.unvienna.org/pdf/publi-
cations/STSPACE1 1E.pdf.

56 Schroeder, supra note 48, at 8 ("All of the U.N. Space Treaties have gained
wide acceptance and compliance except the Moon Agreement, which has been
ratified by only nine States (i.e., Australia, Austria, Chile, Mexico, Morocco, the
Netherlands, Pakistan, the Philippines, and Uruguay).").

57 Id.
58 Freeland, supra note 19, at 5; Schroeder, supra note 48, at 8.
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has taken from that of an industry dominated by nationalistic
concerns and government domination, to one where the in-
volvement of private parties has become crucial to its success.
The first action by Congress addressing commercial space trans-
portation occurred in 1958 with the passing of the "Space Act,"
which created NASA. 59 NASA was a political entity formed in
response to the Cold War and Sputnik I's affect on American
morale.6 o NASA ensured that space transportation would not be
commercialized in the least."1 Further, as the United States de-
veloped more and more satellites upon which it depended for
national defense and communication, fears arose of a "space
Pearl Harbor" that would cripple the nation's communication
networks.6 2 In response, the United States adopted the "space
assurance doctrine, which protected U.S. assets by denying ad-
versaries access to space."" This put a complete halt on any at-
tempt by private companies to partake in the commercial
transportation industry.

Early on, the remarkably inconvenient bureaucratic require-
ments, combined with the government monopoly on launch-ca-
pabilities, proved detrimental to the development of a private
commercial launch vehicle.6 4 When Space Services Incorpo-
rated of America (SSI) attempted to launch its own Expendable
Launch Vehicle (ELV) through the United States Space Trans-
port System (STS), the single most expensive cost was attempt-
ing to comply with government regulation. SSI was forced to
"petition the Department of State, Federal Aviation Administra-
tion, Coast Guard, Bureaus for Materials and Motor Carriage
Safety, Federal Communications Commission, NASA, Depart-
ment of Defense, Department of Commerce, Bureau of Alcohol,
Tobacco, and Firearms, Navy, and Internal Revenue Services."6 6

This is an outrageous example of excessive regulatory demands,
yet these initial regulations only became more burdensome over
time until early in the 21st century.

59 National Aeronautics and Space Act of 1958, Pub. L. No. 85-568, 72 Stat. 426
(codified as amended at 42 U.S.C. §§ 2451-84 (2000)).

60 Bromberg, supra note 14, at 645-46.
61 Id. at 646.
62 Id. at 655-56.
63 Id. at 647.
- Cooper, supra note 42, at 467.
65 Id.
66 Id.
67 Bromberg, supra note 14, at 650, 653, 656.
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In 1984, during the Reagan administration, the Space Act was
amended to include the following provision: "The general wdl-
fare of the United States of America requires that [NASA] seek
and encourage, to the maximum extent possible, the fullest
commercial use of space."68 This amendment marked the first
time that the explicit statutory policy of NASA was to advance
commercial space activity.69 Despite the government's im-
proved intentions to focus on the development of commercial
space activities, existing regulations continued to impede the
progress and opportunity of space entrepreneurs." One theory
explaining the impotence of NASA in promoting commercial
space activities accuses NASA's long-time industrial partners,
Boeing and Lockheed Martin." These companies formed the
joint venture, "United Space Alliance," which recently finished
an eight-year, $9.8 billion contract with NASA for the Space
Shuttle program and construction of the International Space
Station (ISS).72 Because of the enormous revenue that these
companies received from NASA, Boeing and Lockheed Martin
would spend over $19 million lobbying annually." The push for
the development of Reusable Launch Vehicles (RLVs) is cer-
tainly against the interests of Boeing and Lockheed, as it would
significantly lower costs and profits and encourage privatization
of commercial launches.7 4 Other possible reasons for NASA's
lack of support for the private commercial transportation indus-
try include the bureaucratic nature of NASA, its military-based
origin, its ties to nationalism, and its indifference to economic
efficiency.75 As one scholar put it, "[I] t is simply unreasonable
to expect a government agency that pays such little attention to
economic factors to effectively promote space entrepreneurship,
where economic factors are the bottom line."76

As mentioned above, the uncertainty about which govern-
ment office is responsible for regulating commercial space
transportation has greatly slowed the progress of regulation

68 Commercialization of Space, supra note 4, at 622 (quoting National Aeronautics
and Space Administration Authorization Act of 1985, Pub. L. No. 98-361, 98 Stat.
422 (codified as amended at 42 U.S.C. § 2451 (2000))).

69 Id.
70 Id. at 619.
71 Id. at 623.
72 Id.
73 Id. (citing GREG KLERKX, LosT rN SPACE 254 (2004)).
74 Id.
75 Id. at 624 (citing GREG KLERKX, LoST IN SPACE 166 (2004)).
76 Id. at 625.

649



650 JOURNAL OF AIR LAW AMD COMMERCE [75
meant to encourage commercial space activities. In 1984, the
Office of Commercial Space Transportation (OCST) was
formed "in the Office of the Secretary of Transportation within
the Department of Transportation" in order to centralize pri-
vate rocketry regulation. 7 In 1995, the office was transferred to
the FAA and renamed the Office of the Associate Administrator
for Commercial Space Transportation (FAA-AST)." While this
new office was a positive step toward clarifying the bureaucratic
hoops of private rocketry and encouraging entrepreneurship in
the field, the real step forward occurred in 1998, when the Com-
mercial Space Act (CSA) was passed, granting the FAA "defini-
tive authority to regulate space launches and landings."7 9

One of the single-most important changes that the CSA im-
plemented was finally allowing private commercial space trans-
portation companies to return humans, payload, and re-entry
vehicles from space."o This effectively brought an end to
NASA's monopoly on the space transportation industry. Rather
than merely contracting with Boeing and other private enter-
prises to build their shuttles for NASA's SST, the CSA en-
couraged NASA to contract out launches and other services to
private companies. 8' However, the CSA still contained some of
the excessive bureaucratic hoops that have made licensing a pri-
vate spacecraft tremendously difficult.8 2 Additionally, NASA did
not follow the CSA's urgings to contract with private companies
for launch services." NASA still required multiple licenses, and
entry barriers remained high for private companies who wished
to partake in the commercial space transportation industry."

77 About the Office of Commercial Space Transportation, FAA, http://www.faa.gov/
about/officeorg/headquarters-offices/ast/about/ (last updated Feb. 17, 2010)
(discussing the Office of Commercial Space Transportation).

78 Id.
79 Commercial Space Act of 1998, Pub. L. No. 105-303, 112 Stat. 2845 (codified

as amended in scattered sections of 49 U.S.C. ch. 701 (1998)); Commercialization of
Space, supra note 4, at 625-26.

80 Bromberg, supra note 14, at 650.
81 Id. at 650-5 1; Commercial Space Act of 1998, supra note 79 ("[T]he Federal

Government shall acquire space transportation services from United States com-
mercial providers whenever such services are required in the course of its activi-
ties. To the maximum extent practicable, the Federal Government shall plan
missions to accommodate the space transportation services capabilities of United
States commercial providers.").

82 Bromberg, supra note 14, at 651.
83 Id.
8 Id.
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The breakthrough occurred when the Commercial Space
Launch Amendments Act of 2004 (CSLAA) was enacted, mark-
ing a significant policy shift by the U.S. government and over-
hauling the regulatory structure of U.S. commercial space
transportation.8 5  The CSLAA expressed early in its Amend-
ments: "The goal of safely opening space to the American peo-
ple and their private commercial, scientific, and cultural
enterprises should guide Federal space investments, policies,
and regulations."86 The language of the CSLAA clearly demon-
strated governmental recognition of the inefficiency of prior le-
gal regimes and pointed towards actions required to enable
development of commercial space transportation.87 Congress
recognized the need for clear regulations that promote the
safety of space travel without over-regulating the industry." The
CSLAA simplified licensing by ensuring that only one license
would be required, to be issued by the Department of Transpor-
tation. 9 Furthermore, Congress directly acknowledged that pri-
vate innovation is crucial to correct the floundering and
inefficient business plan that NASA had used for the previous
half-century. 0 The CSLAA directly defines several terms such as
"space flight participant," "crew," and "suborbital rockets," and
additionally vests the FAA-AST with sole regulatory power, put-
ting an end to "agency infighting" that plagued the previous era
of human space flight.91 In short, the enactment of the CSLAA
finally gave space tourism a chance to succeed."

85 CSLAA, supra note 10.
86 Id.
87 Id. ("[G]reater private investment in these efforts will stimulate the Nation's

commercial space transportation industry as a whole; ... the public interest is
served by creating a clear legal, regulatory, and safety regime for commercial
human space flight; . . . the regulatory standards governing human space flight
must evolve as the industry matures so that regulations neither stifle technology
development nor expose crew or space flight participants to avoidable risks as the
public comes to expect greater safety for crew and space flight participants from
the industry.").

-s Id.

89 Id. ("The Secretary of Transportation shall ensure that only 1 license or
permit is required from the Department of Transportation to conduct activities
involving crew or space flight participants, including launch and reentry, for
which a license or permit is required under this chapter. The Secretary shall
ensure that all Department of Transportation regulations relevant to the licensed
or permitted activity are satisfied.").

go Id.
91 Commercialization of Space, supra note 4, at 627-28.
92 See Commercialization of Space, supra note 4, at 630.
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IV. CURRENT STATE OF SPACE TOURISM

With the simplifications of regulatory requirements, the suc-
cess of space prizes, and the gains in technology and innovation,
space tourism is now finally building momentum. New space-
ports are being built, old airports are being transitioned into
spaceports, new RLVs are rapidly being developed, environmen-
tal regulations are being streamlined for simpler and quicker
licensing procedures, and NASA is finally handing the reins of
suborbital human transportation over to private entrepreneurs
so it can focus on grander missions." Most importantly, the
combination of efficiency, competition, and economies of scale
has finally translated into lower prices for commercial launches,
extending space access beyond merely the wealthy."

Space tourism is at last working its way to the public." In
2009, Aviation Week named "The Space Entrepreneur" as its Per-
son of the Year. 6 Additionally, while "[o]nly about five hun-
dred people have been to space in the past half century," about

93 FAA, FINAL ENVIRONMENTAL ASSESSMENT FOR JACKSONVILLE AVIATION Au-
THORrlY LAUNCH SIrE OPERATOR LICENSE AT CECIL FIELD, FLORIDA (2009), availa-
ble at http://www.faa.gov/about/office-org/headquarters-offices/ast/media/
20090626_finalCecilFieldEA.pdf [hereinafter ENVIRONMENTAL ASSESSMENT OF
CECIL FIELD] (former airfield, Cecil Field, is a newly approved spaceport); Wel-
come to the New Frontiers Program, NASA, http://newfrontiers.nasa.gov/ (last visited
Feb. 10, 2010) (focusing on missions to other celestial bodies); SpaceShipThree,
SPACE TOURISM, http://www.space-tourism.ws/spaceshipthree.htm (last visited
Feb. 10, 2010) (SpaceShipTwo (SS2) was very recently built, SpaceShipThree
(SS3) is already in production.).

94 Compare Catherine Couplan, Space Travel: Look Up, Space Tourism is Lifting
Off!, LUXURY TRAVEL MAC., http://www.luxurytravelmagazine.com/news-articles/
look-up-space-travel-is-lifting-off-14379.php (last visited Jan. 13, 2010) ($200,000
for a Virgin Galactic trip), with Press Reacts to Rocketship Tours, SATNEWS PUBLISHERS
(Dec. 12, 2008), http://www.satnews.com/cgi-bin/story.cgi?number=1781793921
(predicting $95,000 for a similar flight offered by XCOR).

95 See Couplan, supra note 94; Press Reacts to Rocketship Tours, supra note 94.
96 Aviation Week Names 'The Space Entrepreneur' Person of the Year, P.R. NEwSWIRE

(Jan. 4, 2010), http://www.prnewswire.com/news-releases/aviation-week-names-
the-space-entrepreneur-person-of-the-year-80647722.html [hereinafter Person of
the Year] ("Space entrepreneurs had a big influence on aerospace in 2009, al-
though it does not begin to compare with the impact they are likely to have in
years to come . . . . The Person of the Year distinction, the fifth in AVIATION
WEEK's 93-year history, recognizes the impact individuals have on the broader
aviation, aerospace and defense community. AVIATION WEEK staff editors se-
lected this intrepid group from an international field of candidates. Prior recipi-
ents include U.S. Secretary of Defense Robert Gates (2008); the father of China's
space program, Tsien Hsue-shen (2007); Alan R. Mulally, currently of Ford Mo-
tor Co. and previously of Boeing Co. (2006); and Finmeccanica's Pier Francesco
Guarguaglini (2005).").
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three hundred people have already paid up to $200,000 for a
ticket aboard Virgin Galactic's SpaceShipTwo, which is sup-
posed to begin launches in 2011." Meanwhile, as the suborbital
space transportation industry continues to grow, big tickets are
still being purchased to travel beyond suborbital regions to the
ISS." Guy Laliberte, "billionaire founder of Cirque du Soleil,"
became the seventh paying space tourist (and the first space
clown, as he donned a red nose) upon the ISS this past October,
paying $35 million for the opportunity to promote environmen-
tal water-quality concerns across the globe from outer space."
Not only did Laliberte demonstrate the potential marketing
boons of space, but also, by telecasting a television show from
the ISS to fourteen different cities across the globe, his orbital
soapbox helped improve public perception about space
tourism. 00

Scientists are also finding substantial opportunity with the
coming age of space tourism.1o' Zero-gravity experimentation
could cost tens of millions of dollars of investment in order to
perform experiments aboard the ISS.102 Alternatively, a scientist
could obtain a mere thirty-seconds of weightlessness on high-
altitude parabolic flights (without actually going to space)."o'
But, on Virgin Galactic's SpaceShipTwo, scientists have already
signed on for the opportunity of five minutes of weightlessness,
and as technologies improve, this time can likely increase.'0 o
Additionally, orbiting laboratories aimed at providing "zero-
gravity biotech manufacturing" are in development.' In sum,
recent technological research has focused on developing a more
sophisticated understanding of the possibilities and limitations
of space travel.1 06

97 Boulder Researchers, supra note 5; Person of the Year, supra note 96.
98 Space Program Looks for More After Positive Year, CTV OTrAWA (Jan. 1, 2010),

http://Ottawa.ctv.ca/servet/an/local/CTVNews/20100102/
OTT_space-year_100102/20100102/?hub=OttawaHome (discussing the state of
space tourism from the perspective of the Canadian Space Agency); Roy Mark,
Space's First Clown Reaches ISS, EWEEK.COM (Oct. 2, 2009), http://www.eweek.
com/c/a/Green-IT/Spaces-First-Clown-Reaches-ISS-144986/.

-9 Mark, supra note 98.
100 Id.
101 Boulder Researchers, supra note 5.
102 Katherine Sanderson, Science Lines up for Seat to Space, NATURE.COM (Feb. 10,

2010), http://www.nature.com/news/2010/100210/full/463716a.html.
103 Id.
104 Id.
10 Cooper, supra note 42, at 477.
106 Id.
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A. PRIVATE COMPANIES IN THE SPACE TOURISM INDUSTRY

Space tourism private companies and their entrepreneurs are
essential to the development of the space tourism industry. Sev-
eral space tourism companies are either on the cusp of offering
space tourism opportunities to the public or are in developmen-
tal stages of such opportunities.' 7 More private companies
mean more innovation and these are essential for competition
and lower prices. The following is a non-comprehensive list of
the major players in the budding space tourism industry:

1) Scaled Composite \ Virgin Galactic-This team, currently
led by billionaire Sir Richard Branson, is famous for hav-
ing won the Ansari "X" Prize with the SpaceShipOne.'08

Hundreds of people are signed up for their 2011-planned
launches, which include a four-hour trip orbiting the
planet on SpaceShipTwo.'n Meanwhile, SpaceShipThree,
an orbital spacecraft, is already in production."o National
Geographic is offering a mini-series reality television pro-
gram following the development of Virgin Galactic in its
quest to bring ordinary citizens to outer space."'

2) Blue Origin-Amazon.com founder, Jeff Bezos, started
Blue Origin, whose RLV, the "New Shepard," plans to of-
fer similar suborbital opportunities as Virgin Galactic." 2

However, the New Sheppard is about a year behind in
development. 13

3) Space Adventures-Space Adventures is the first company
to bring commercial orbital flights to space."' Its inaugu-
ral launches took Dennis Tito and Mark Shuttleworth to

107 OFFICE OF COMMERCIAL SPACE TRANSP., FAA, SUBORBITAL REUSABLE LAUNCH
VEHICLES AND EMERGING MARKETS 17-25 (2005), available at http://www.faa.gov/
about/officeorg/headquarters-offices/ast/media/SuborbitalReport.pdf
[hereinafter SUBORBITAL REUSABLE LAUNCH VEHICLES].

108 Id. at 27.
1o9 SpaceShipThree, supra note 93. SpaceShipThree (SS3) will be the next gener-

ation of commercial spacecraft designed by Scaled Composites and Virgin Galac-
tic if the spaceflights of SpaceShipTwo (SS2) are successful. Id. Whereas
SpaceShipTwo is a suborbital spacecraft, SpaceShipThree will be an orbital space-
craft similar to the U. S. Space Shuttle. Id.

110 Id.
11 Launching Spring 2010, supra note 5.
112 New Shepard Program, BLUE ORIGIN, http://www.blueorigin.com/nsresearch.

html (last visited Feb. 10, 2010).
113 Id.
114 SUBORBITAL REUSABLE LAUNCH VEHICLES, supra note 107, at 27.
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the ISS."6 While there is not a set timeline for the com-
mencement of suborbital flights, the experience is mar-
keted for $102,000.116

4) XCOR Aerospace-XCOR offers a similar opportunity
aboard their RLV, the Lynx, at the cheapest advertised
price so far-$95,000 to sit in the co-pilot seat."' No time-
line is set, but the company plans to offer up to four flights
per day.1"8

5) Excalibur Almaz (EA)-EA is an international space ex-
ploration company which "plans to offer week-long orbital
space flights beginning as early as 2013-taking a big leap
beyond the sub-orbital flight market targeted by most
other private space companies."119

6) Galactic Suite Ltd.-A Spain-based company, Galactic pro-
claims plans for starting a chain of orbiting hotels in space,
starting as early as 2012.120 A $4 million price tag includes
an eight-week stay at a tropical resort, where physical train-
ing takes place, and three days aboard the orbiting
hotel.121

While the success and high aims of these companies are en-
couraging to the industry, suggesting that capital investments
exist for additional entrepreneurs with their sights set on space,
similar companies with comparable goals have failed. 12 2 Incredi-
ble Adventures, also known as Rocketship Ltd., was one of three
"Space Tourism Company Profiles" in the FAA's Suborbital Re-
usable Launch Vehicles and Emerging Markets report and ex-
pected space tourists to be able to experience sub-orbit by 2007

115 Id.
116 Suborbital Space Flight, SPACE ADVENTUREs, http://www.spaceadventures.

com/index.cfm?fuseaction=suborbital.welcome (last visited Feb. 10, 2010).
117 Press Reacts to Rocketship Tours, supra note 94.
118 Id.
119 Excalibur Almaz to Pioneer Private Orbital Manned Space Flight in Cooperation

with NPOM of Russia, ONORBIT (Aug. 18, 2009), http://www.onorbit.com/node/
1395.

120 GALACnc SUITE, supra note 5.
121 Galactic Suite Plans Space Hotels by 2012, COLONYWORLDS.COM (Aug. 11,

2009), http://www.colonyworlds.com/2007/08/galactic-suite-plans-space-hotels-
by-2012.html.

122 SeeJennifer Palmer, No Spaceships at Oklahoma's Spaceport But They Are Wel-
come: Old B-52 Runway at Burns Flat Has Future in Space Industry, Supporters Say,
NEWSOK.com (Jan. 17, 2010), http://newsok.com/no-spaceships-at-oklahomas-
spaceport-but-they-are-welcome/article/3432669?custom click=lead story_title
[hereinafter No Spaceships at Oklahoma's Spaceport].
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at a sub-$100,000 price tag.' However, the company has failed
to deliver financially after receiving $18 million in tax breaks in
Oklahoma, leaving the Oklahoma Spaceport struggling and
without a client.12 4 But despite the inherently high risk associ-
ated with such enormous capital investments being poured into
an untested industry, Richard Branson speaks with optimism:
"[Investment in space tourism] would rival the scale of invest-
ment in the mobile phone and internet technologies if those
investments assist in the logistics of weather satellites, agricul-
tural monitoring, GPS and climate science."1 2 5 While the indus-
try currently has great potential and several private companies
show promise, the U.S. government and state governments must
continually offer assistance and encouragement through
regulation.

B. INFRASTRUCTURE FOR THE SPACE TOURISM INDUSTRY

While the success of private companies is crucial to the
growth of the space tourism industry, infrastructure is equally
important-building a commercial space aircraft is useless with-
out the means to launch it. The most important form of infra-
structure for commercial space transportation in general is the
spaceport. A spaceport, or a "commercial space launch site," is
not defined in law, but the Oxford English Dictionary defines a
spaceport as "a base from which spacecraft are launched; . . . a
base at which space-ships take off and land."1 2 6 The two basic
types of spaceports are those that support RLVs and those which
support ELVs. 121 While the majority of spaceports in U.S. his-
tory have been government controlled, in 1998, the United
States licensed its first non-federal spaceport.1 2 1 Currently,
there are eight U.S. spaceports which are licensed to launch

123 SUBORBITAL REUSABLE LAUNCH VEHICLES, supra note 107, at 27.
124 No Spaceships at Oklahoma's Spaceport, supra note 122.
125 Couplan, supra note 94.
126 OxFoRD ENGLISH DicTIONARY ONLINE (2008), http://dictionary.oed.com;

Michael Mineiro, Law and Regulation Governing U.S. Commercial Spaceports: Licens-
ing, Liability, and Legal Challenges, 73 J. AIR L. & CoM. 759, 760 (2008).

127 Mineiro, supra note 126, at 761.
128 Id. at 762.
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spacecraft.'12  Michael Mineiro gives a good description of the
first six:13o

1) California Spaceport (Vandenberg AFB, California):
"Spaceport Systems International, the licensed launch site
operator, provides payload and launch services for private
and government users."' '

2) Cape Canaveral Spaceport (Cape Canaveral, Florida):
"Space Florida, the licensed site operator, provides
payload and launch services for private and government
users."13 2

3) Kodiak Launch Complex (Kodiak Island, Alaska): "Alaska
Aerospace Development Corporation, the licensed opera-
tor, provides payload processing and launch services to pri-
vate and government users. "133

4) Mid-Atlantic Regional Spaceport (Wallops Island, Vir-
ginia): "Virginia Commercial Space Flight Authority, the
licensed operator, provides payload processing and launch
services to private and government users."1 3 4

5) Mojave Air and Spaceport (Mojave, California): "East Kern
Airport District is the licensed operator. This spaceport is
designed to support suborbital launches and reentries of
RLVs." 35

6) Oklahoma Spaceport (Washita Country, Oklahoma):
"Oklahoma Space Industry Development Authority is the
licensed operator. This spaceport is designed to support
horizontal take-off and landing RLVs."'s 6

In addition to these six, two other launch sites have recently
been licensed for launch and reentry as commercial space-

129 Id. at 763 (six spaceport descriptions are included). Plus, there are the new
additions of Cecil Field in the fall of 2009 and Spaceport America in New Mexico
in January 2009. See OFFICE OF COMMERCIAL SPACE TRANSP., LICENSE ORDER RE-
CARDING OPERATION OF A LAUNCH SIrE, AUTHORIZED By LICENSE No. LSO 09-012
ISSUED TO: JACKSONVILLE AVIATION AUTHORITY (2010), available at http://www.
floridatoday.com/content/blogs/space/CecilField.FAA.Approval.pdf; FAA Is-
sues Launch Site Operator License for Spaceport America, SPACEPORT AMERICA (Dec. 15,
2008) (revised Jan. 6, 2009), http://www.spaceportamerica.com/news/press-
releases/ 185-faa-issues-launch-site-operators-license-for-spaceportamerica.html
[hereinafter FAA Issues Launch License for Spaceport America].

130 Mineiro, supra note 126, at 763-64.
131 Id. at 763.
132 Id.
133 Id. at 763-64.
114 Id. at 764.
135 Id.
116 Id.
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ports.1 3 7  In December 2008, Spaceport America received a
"Federal Record of Decision and License to Operate" for verti-
cal launches; horizontal launch licenses are in the works, ac-
cording to Spaceport America.' Spaceport America, located in
New Mexico, works closely with many of the pioneering space
entrepreneurs and private companies, such as Virgin Galactic,
Lockheed Martin, Armadillo Aerospace, and others.' It is also
"the nation's first purpose-built commercial spaceport."14 0 Even
more recently, the FAA approved Cecil Field in Jacksonville,
Florida, for space launches.'"' Cecil Field, unlike Spaceport
America, has already been approved for horizontal launches for
RLVs such as Virgin Galactic's SpaceShipTwo, and launches are
expected to begin in early 2011.142 Furthermore, while regula-
tory obstacles potentially exist with regard to environmental
concerns, the Final Environmental Assessment for Jacksonville
Aviation Authority Launch Site Operator License at Cecil Field,
Florida (FSE-Cecil) demonstrates that these obstacles should
not burden potential spaceports.14 3 Specifically, the FAA consid-
ers over a dozen sets of "potential environmental impacts,"'4 4

but the FSE-Cecil shows these are easily overcome, especially for
previously used airfields that are merely converting to a space-
port. 4 5 The FSE-Cecil initially dismissed issues with regard to
emissions, which is not surprising given that the volume of take-
offs and reentries would be substantially less than at any given

137 See OFFICE OF COMMERCIAL SPACE TRANsp., supra note 129; see also FAA Issues
Launch License for Spaceport America, supra note 129.

138 FAA Issues Launch License for Spaceport America, supra note 129.
139 Id.
140 Id.
141 Horida's Cecil Field Wins FAA Spaceport Approval, FLORIDATODAY.COM Jan. 12,

2010), http://www.floridatoday.com/content/blogs/space/2010/01/jacksonvil-
les-cecil-field-wins-faa.shtml.

142 Id.
143 ENVIRONMENTAL ASSESSMENT OF CECIL FIELD, supra note 93.
144 See id. 4 (potential environmental impacts of successful launches include

impacts to climate and air quality; coastal resources; compatible land use; Depart-
ment of Transportation Act, Section 4(f) resources; farmlands; fish, wildlife, and
plants; floodplains; hazardous materials, pollution prevention, and solid waste;
historic, architectural, archaeological, and cultural resources; light emissions and
visual resources; natural resources, energy supply, and sustainable design; noise;
socioeconomics; water quality; wetlands; wild and scenic rivers; children's envi-
ronmental health and safety risks; environmental justice; construction impacts;
secondary (induced) impacts; airports/airport users; airspace; and
transportation).

145 See id.
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airport.1 4 6 Each of the other factors can be dismissed primarily
by the fact that the operations for commercial space launches
are so similar to those of general aviation and Cecil Field's previ-
ous operations.' As examples like Spaceport America and
Cecil Field successfully bring a new industry with thousands of
new jobs to their regions, more states, similar to Florida and
New Mexico, will incentivize the construction of spaceports to
the benefit of its citizens.'4 8

C. REUSABLE LAUNCH VEHICLES

In addition to the construction of spaceports, the develop-
ment of RLVs as a replacement for ELVs is essential to driving
down prices and allowing space tourism to become a widespread
industry.' 49 The reasoning is simple: an ELV is used only once,
while RLVs can be used on a continual basis, such that each
additional launch becomes cheaper for the company operating
it."'o In fact, RLV technology, some estimates show, can poten-
tially "reduce space launch costs from $10,000 per pound to
$1,000 per pound."1 5 1 Despite these cost savings, virtually every
space launch vehicle from the 1960s to early 1990s has been an
ELV. 15 2 The problem is that there had simply not been a large
enough volume of launches to reward the higher cost of build-
ing a suitable government-used RLV.153

146 Id. ("Emissions of any criteria pollutants associated with the Proposed Ac-
tion would be well below Federal de minimis levels and would not be expected to
cause exceedances of the National Ambient Air Quality Standards or Florida Am-
bient Air Quality Standards.").

147 Id. (i.e., with regard to noise-concern, "The jet engine noise created by pre-
take-off activities, take-off, and landing of the Concept X and Concept Z vehicles
would be similar to noise levels resulting from current aviation activities at Cecil
Field.").

148 Economic Impact, SPACEPORT AMERICA, http://www.spaceportamerica.com/
about-us/economic-impact.html (last visited Aug. 26, 2010) ("Futron Corpora-
tion predicts that by 2020, Spaceport America will employ more than 5,000 peo-
ple with an excess of $1 billion in total revenues.").

149 Charity Trelease Ryabinkin, Let There Be Flight: It's Time to Reform the Regula-
tion of Commercial Space Travel, 69 J. AIR L. & COM. 101, 102-03 (2004).

150 Jonathan Goff, RLV Markets III: Counter-Intuitive Ramifications of RLV Passen-
ger Transportation, SELENIAN BOONDOCKs (Apr. 25, 2009), http://selenian
boondocks.com/2009/04/rlv-markets-iii-counter-intuitive-ramifications-of-rlv-
passenger-transportation/ (RLVs are more expensive to develop than ELVs).

151 Ryabinkin, supra note 149, at 110-11.
152 Id.
153 Id. at 111 (citing Sven Abitzsch, Prospects of Space Tourism, presented at

the Ninth European Aerospace Congress: Visions and Limits of Long-Term Aero-
space Developments (May 15, 1996) ("Space tourism more than any other com-
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The solution is space tourism. Through space tourism, an
enormous increase in launches allows RLVs not only to be prof-
itable but also to significantly drive down the cost of flights to
space. 15 The seemingly most important development to en-
courage RLV production and innovation was the creation of the
"X" Prize, as mentioned above."' The FAA-AST report on Sub-
orbital Reusable Launch Vehicles and Emerging Markets pro-
claims that a majority of the RLVs that have been produced to
date "were designed to be eligible for the Ansari X Prize. "156
With new prizes continually being launched, such as the Google
Lunar "X" Prize, RLV innovation should continue to grow expo-
nentially.15 1 It is a continual cycle: as RLV development contin-
ues, the price will drop, making the industry available to more
consumers and, in turn, incentivizing the development of addi-
tional RLVs.15 1

V. ANALYSIS OF THE FUTURE DIRECTION OF NASA-A
DUTY TO ENABLE PRIVATE SPACE TRANSPORTATION

Throughout U.S. history, NASA has stifled the development
of private commercial space transportation in an attempt to
maintain exclusive control over the industry.15 9 However, in its
attempts to both maintain full control of commercial suborbital
activities and simultaneously further human pursuits into deep
outer space, NASA's eyes have gotten bigger than its wallet.o
In the September 2009 report on the Review of U.S. Human
Space Flight Plans Committee (HSFPC), the report concluded
that NASA "is perpetuating the perilous practice of pursuing
goals that do not match allocated resources."1 6 1 Furthermore,
the committee suggested potentially major changes to policies
of NASA and the vision for U.S. space exploration, which could

mercial space venture has the potential to support low-cost-launcher operations
and therefore justifies development of RLV. . . .")).

154 Space Tourism - The Story So Far, supra note 1.
155 SUBORBITAL REUSABLE LAUNCH VEHICLES, supra note 107, at 2.
15 Id.
157 Ansari X Prize, supra note 33.
158 See Ryabinkin, supra note 149, at 111 (citing Sven Abitzsch, Prospects of

Space Tourism, presented at the Ninth European Aerospace Congress: Visions
and Limits of Long-Term Aerospace Developments (May 15, 1996)).

159 Bromberg, supra note 14, at 651.
160 SUMMARY REPORT, supTa note 8, at 12.
161 Id. at 1.
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lead to significant benefits to the private commercial space
transportation and space tourism industries. 1 6 2

Three steps by which NASA can remedy the budgetary
problems are: (a) focusing on the exploration of deep outer
space, such as efforts to the moon and Mars; (b) encouraging
growth in the private U.S. commercial space transportation in-
dustry; and (c) returning to the age where NASA was the pre-
miere developer of cutting-edge technologies that enabled
human space exploration.'"' HSFPC suggests that the latter two
steps can be achieved by merely focusing on the exploration of
deep outer space.164 In simpler terms, NASA should leave the
"burgeoning" suborbital and orbital space flight industries be-
hind to private businesses while NASA pushes to beyond-earth
regions.16' Additionally, HSFPC suggests that NASA utilize re-
sources made available by the global efforts of various countries
interested in space exploration, such as Russia's launch ser-
vices." 6' This contrasts with the current nationalistic focus of
having the United States conquer Mars on its own.' 6 ' The fol-
lowing five questions provide a framework in which to plan for
future U.S. human spaceflight:

1) What should be the future of the Space Shuttle?
2) What should be the future of the International Space Sta-

tion (ISS)?
3) On what should the next heavy-lift launch vehicle be

based?
4) How should crews be carried to low-Earth orbit?
5) What is the most practicable strategy for exploration be-

yond low-Earth orbit?' 6

Ultimately, the answers to questions 1, 2, and 4 will play a criti-
cal role in the development of commercial space transportation
and space tourism.

162 Id. ("The U.S. human spaceflight program appears to be on an unsustain-
able trajectory.").

163 Id.
16 Id. (Traveling beyond low-Earth orbit "should carry important benefits to

society, including: driving technological innovation; developing commercial in-
dustries and important national capabilities; and contributing to our expertise in
further exploration.").

165 See id. at 1-2.
166 Id. at 2.
167 Id.
16s Id.
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The Committee is most adamant on its proposal for the future
of the ISS.169 The Committee strongly urges that the ISS be ex-
tended to 2020 to fully reward the twenty-five years of construc-
tion and billions of dollars of investment. 70 The ISS is an asset,
beneficial to "international spaceflight partnerships" and scien-
tific exploration, and in the Committee's opinion, budget
should be found to continue funding ISS activities.1 7 ' The Com-
mittee withholds any discussion of potential positive effects that
could arise from decommissioning the ISS as scheduled in
2016.172

As a result of extending operational use of the ISS, one of the
primary focuses of the HSFPC is to address the significant issue
NASA has with "the Gap."1 7  That is, once the space shuttle is
retired (expected to be late 2010 or early 2011), there will be at
least a seven-year "gap in America's capability to launch humans
into space." 1 74 The primary reason for the significant "Gap" the
Committee cites is the setbacks to the Constellation Program.175

The original plan (set forth by NASA in 2005) called for the
Space Shuttle retirement in 2010 followed by merely a two-year
gap until 2012, when Ares I and Orion were scheduled to re-
place the Shuttle. 176 However, major technical and budgetary
setbacks to the various Shuttle replacement options have pushed
back the expected date for successful development of these op-
tions to 2017.177

Regardless, the United States absolutely must be able to trans-
port crews to low-Earth orbit and must continue to service and
utilize the opportunities provided by the ISS. This need is per-
petuated by the Committee's proposal to extend operation of

16 See id. at 3-4.
170 Id. at 4 ("The Committee finds that the return on investment of lSS to both

the United States and the international partners would be significantly enhanced
by an extension of ISS life to 2020. It seems unwise to de-orbit the Station after
25 years of assembly and only five years of operational life. Not to extend its
operation would significantly impair U.S. ability to develop and lead future inter-
national spaceflight partnerships.").

171 Id. (Not only does the Committee suggest an extension to the ISS program
but also that "the ISS should be funded to enable it to achieve its full potential: as
the nation's newest national laboratory, as an enhanced test bed for technologies
and operational techniques that support exploration. ).

172 See id.
173 Id. at 2.
174 Id. at 3.
175 Id. at 4.
176 Id.
177 Id. at 5.
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the ISS to 2020.18 Two options exist that would allow the
United States to continue transporting astronauts to sub-orbit
for, among other things, service of the ISS.17 9 The Committee
has proposed that these two options are: a government operated
system, and the utilization of private commercial space transpor-
tation companies. 8 0 The Committee suggests that NASA utilize
private commercial space transportation companies because it
would likely lead to a decrease in the size of "the Gap" by at least
a year.18 1

The HSFPC also encourages the development of a new subor-
bital infrastructure that would greatly benefit commercial space
transportation: orbital gas stations."8 ' The development of "in-
space refueling" capabilities would allow NASA to more effi-
ciently transport heavy objects to the ISS and beyond-orbital lo-
cations in space.' Furthermore, a government guaranteed
market for these gas stations in low-Earth orbit could stimulate
the commercial launch industry. 8 4 The final sections of the
HSFPC discuss whether NASA should focus beyond low-Earth
orbit explorations to Mars or the moon and are beyond the
scope of this comment.8 '

NASA must learn from its past mistakes and follow the CSLAA
mandate that federal space investments, policies, and regula-
tions be in furtherance of the goal of "opening space to the
American people and their private commercial, scientific, and
cultural enterprises. "186 The suggestions by the HSFPC are on
point and provide the direction intended by Congress when it
passed the CSLAA.1 '8 NASA best serves its (and the CSLAA's)
purposes by aggressively pursuing exploration of beyond low-
Earth orbit and allowing the private commercial space transpor-
tation industry to benefit from servicing NASA's suborbital
needs. NASA should also aggressively focus on the advancement
of technology benefitting space transportation for these same
reasons.

178 Id. at 4.
179 Id. at 6.
180 Id.
is Id. at 7.
182 Id. at 6.
183 Id.
184 Id.
185 Id. at 7-12.
186 CS[AA, supra note 10.
187 Id.; see generally SUMMARY REPORT, supra note 8, at 1-12.
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The ISS should undoubtedly be extended, as proposed by the
HSFPC, as this will produce options for deep space explora-
tion.'" Further, the "national laboratory" is the single greatest
opportunity for space-related technological innovation available
to the United States."' If the ISS is to succeed, however, the
United States needs access to it and requires the ability to trans-
port crew and services to the ISS.'9 0 For this reason, the private
commercial transportation industry and NASA's goals regarding
the ISS are intricately tied.

While NASA can refuse to learn from its mistakes and con-
tinue to insist on controlling all aspects of space exploration,
despite its budgetary constraints, the most mutually beneficial
option is to require NASA to rely on private commercial provid-
ers."9 ' The recertification of the Shuttle would require large in-
creases in or reallocations of NASA's budget and could
potentially lead to the same inefficiencies that have plagued
NASA throughout its history.1 9 2 Instead, NASA should follow
the Committee's suggestion, learn from the success of prize-en-
couraged innovation, and "strengthen ... incentives to the com-
mercial providers" in their development of suitable services to
utilize in its ISS operations."' By implementing a potentially
government-sponsored prize coupled with guaranteed con-
tracts, NASA would serve its own purposes of shortening "the
Gap" and would produce additional incentives for innovation in
the private commercial space transportation industry. 194

Likewise, by ensuring that orbiting refueling centers are de-
veloped, NASA would incentivize and improve propositions of
space transportation and space tourism services such as space
hotels and private orbital spacecraft, allowing NASA to focus in-
stead on deep space exploration. 195

By relying on private space transportation companies for
NASA's services, offering incentives through prizes and guaran-
teed contracts, and developing outer space infrastructure in the
form of refueling stations, NASA should allow the space tourism

188 See SUMMARY REPORT, supra note 8, at 4.
189 See id.
190 See id. at 2-5.
191 See id. at 4.
192 Commercialization of Space, supra note 4, at 624 (citing GREc KLERKx, LosT IN

SPACE 166 (2004)).
193 SUMMARY REPORT, supra note 8, at 4.
194 Id.
195 Id. at 6.
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and commercial space transportation industries to grow at a
more rapid pace than they already have. Meanwhile, space tour-
ism and reliance by NASA on private commercial space trans-
portation companies will lead to large-scale increases in the
volume of launches into orbital and suborbital space, which cy-
clically should meet NASA's need for price reductions from the
contracted commercial space transportation service providers it
requires to replace the Shuttle."'6

The currently struggling economy in the United States could
desperately use a new high-tech industry capable of producing
thousands of new positions throughout the country."' As of
July 2009, "research ... indicated that 12,500 jobs have already
been created by the new space companies," even before any of
these companies have taken flight.19 8 Never-before-seen posi-
tions will be created by the industry as additional spaceports are
built and space tourism-related concepts are created, such as
"space pilot[sl," "space architects,"1 9 "space travel agents,"2 oo
and countless blue-collar positions.o1

Recently, in February 2010, President Obama announced his
proposed budget for fiscal year 2011, which proposes significant
changes to NASA's future in relation to the private commercial
space transportation industry.2 0 2 The budget addresses many of
the questions posed by the HSFPC in its report.2 0 3 The budget
addresses the need for improvements to space transportation in-
frastructure, specifically spaceports.20 4 Furthermore, the Space
Shuttle Program is shut down at the end of the year in the

196 See id. at 2-5.
197 See Virgin Galactic Unveils SpaceShipTwo, the World's First Manned Commercial

Spaceship, VIRGIN GALACTIC (July 12, 2009), http://www.virgingalactic.com/news/
item/virgin-galactic-unveils-spaceshiptwo-the-worlds-first-commercial-manned-
spaceship/.

198 Id.
199 Anna Winston, Space Design Set to Attract High-Fliers, BLDG. DESIGN (Jan. 21,

2010), http://www.bdonline.co.uk/story.asp?storycode=3156628.
200 Jesse S.Jones, One of Us . .. Suzanne Perritt, PONTE VEDRA RECORDER (Jan. 21,

2010), http://www.pontevedrarecorder.com/content/1686_1.php (an "accred-
ited space travel agent" has been hired by Virgin Galactic).

201 ENVIRONMENTAL ASSESSMENT OF CECIL FIELD, supra note 93.
202 See OFFICE OF MGMT. & BUDGET, BUDGET OF THE U.S. GOVERNMENT, FISCAL

YEAR 2011, at 129-32, available at http://www.whitehouse.gov/omb/budget/
fy2011/assets/budget.pdf [hereinafter BUDGET].

203 See SUMMARY REPORT, supra note 8, at 1-7; BUDGET, supra note 202, at
129-32.

204 BUDGET, supra note 202, at 131 (noting that there exists a need for "21st
Century launch facilities and infrastructure").
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budget, as planned, while the budget extends the life of the ISS
indefinitely.2 0 5 Similar to the HSFPC's analysis, the budget pro-
poses that NASA can be a greater service to the United States as
a leader in technological innovation.2 0 NASA's dependence on
"old" technologies has contributed to its continual failure of late
to meet budgetary constraints and timelines, and the budget
points to the Constellation Program as an example.o7

The most significant and controversial change proposed by
the budget is the cancellation of the Constellation Program, in
which NASA has already invested billions of dollars attempting
to produce another manned moon landing.208 The budget ex-
plains that the Constellation Program has been "over budget,
behind schedule, and lacking in innovation," and proposes a re-
allocation of the program's resources to developing technology,
focusing on research, and relying on the private commercial
transportation industry to provide for NASA's space transporta-
tion needs.2 0 9 Enactment of the budget by Congress would be
great news for the private commercial space transportation and
space tourism industries. The budget would mark a turning
point in American space policy and would transition spacecraft
development from giant defense firms like Boeing and Lock-
heed to private space transportation companies like Virgin Ga-

205 Id. at 130-31.
206 Id. at 129-31.
207 Id. at 130 ("NASA's Constellation program-based largely on existing tech-

nologies-was begun to realize a vision of returning astronauts back to the Moon
by 2020. However, the program was over budget, behind schedule, and lacking
in innovation due to a failure to invest in critical new technologies.").

208 Id. at 129-30. Compare Steven Weinberg, Obama Gets Space Funding Right,
WALL ST. J., Feb. 3, 2010, available at http://online.wsj.com/article/SB0001424
052748704259304575042920971568684.html ("[F]or much less than the cost of
sending a few astronauts once to a single location on Mars we could send hun-
dreds of robots ... all over the planet .... Unmanned exploration of Mars would
not only be more useful scientifically; it would also yield more valuable spin-offs
in technologies that are useful on Earth, like robotics and computer programs
that can deal independently with unexpected obstacles."), with Space Group Attacks
Obama's Plans for NASA; Calls for Lunar Return, ORLANDO SENTINEL (Feb. 10,
2010), available at http://blogs.orlandosentinel.com/newsspace-thewritestuff/
2010/02/space-group-attacks-obamas-plans-for-nasa-calls-for-lunar-return.html
(The National Space Society, NASA contractors, and members of Congress "im-
mediately attacked the policy, saying that America risked surrendering its leader-
ship role in space if Obama's plan were implemented.").

20 BUDGET, supra note 202, at 130-32 (again, demonstrating faith in the
HSFPC's suggestions); see also SUMMARY REPORT, supra note 8, at 1-7.
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lactic and Blue Origin.210 In fact, NASA has already "awarded
$50 million in research funds to five private companies" this
year, contracting with these companies to manufacture replace-
ments to the space shuttle for purposes of crew transportation
and servicing the ISS, suggesting that NASA is already acknowl-
edging this transition." Charles Bolden describes the new di-
rection that the President has asked of NASA as "making
commercially provided services the primary mode of astronaut
transportation to the International Space Station."2 1 2 The
budget suggests an ideal course for NASA and the U.S. commer-
cial space transportation industry, acknowledging that "[a]
strengthened U.S. commercial space launch industry will bring
needed competition, act as a catalyst for the development of
other new businesses capitalizing on affordable access to space,
help create thousands of new jobs, and help reduce the cost of
human access to space."2 13

Unfortunately, the Unitcd States has stifled the U.S. commer-
cial space transportation industry for decades because of nation-
alistic reasons, largely in response to the Cold War and the
Space Race." However, in 2004, Congress passed the CSLAA,
finally recognizing the need to promote this industry and give it
the means to grow. 1 With the success of privately sponsored
prizes for innovation and the entrepreneurial persistence by sev-
eral of the world's wealthiest space fanatics, space tourism is off
to a great start.2 16 Congress has recognized the importance of
space tourism for the country and the success of the commercial
space transportation industry, and the CSLAA demonstrates
American desire to promote growth in both fields.2 17 The
HSFPC has suggested that NASA adopt a series of directions that
best encourage growth in these industries, but ultimately, NASA
must make the final determination, following the mandates of
the CSLAA and demonstrating its ability to focus on facilitating

210 See W.J. Hennigan, Proposed NASA Budget Plots Entrepreneur-Friendly Course,
L.A. TIMES, Feb. 4, 2010, available at http://articles.1atimes.com/2010/feb/04/
business/la-fi-nasa4-2010febO4.

211 Id.
212 Id.
213 BUDGET, supra note 202, at 130.
214 See Bromberg, supra note 14, at 651.
215 See CSLAA, supra note 10.
216 See generally Collins, supra note 6.
217 See CSLAA, supra note 10.
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these industries while setting its eyes on deep outer space-the
next "final frontier."2 18

218 See id.; see also SummARY REPORT, supra note 8, at 1-7.
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