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ABSTRACT 

After the retirement of the Space Shuttle in 2010 the US and the world’s spaceflight 
community will be dependent on Russian spacecraft for piloted and cargo access to the 
International Space Station, until a new US spacecraft becomes operational, hopefully in 
2014.  Also, while preliminary studies of additional systems needed for renewed US 
human exploration beyond earth orbit have begun, no commitment has yet been made to 
develop these capabilities.  Given the stated plans of India, China, and Japan to establish 
lunar bases in the 2020-2030 period, failure to establish a robust US lunar presence 
would become a further symbol of the decline of US society, economy, and polity. 

ISSUE  

Human spaceflight is an inspiring manifestation of the our species’ urge to reach and 
explore new destinations that also enables discovering much about how we came to be 
and what might be our future. The US has been a leader in this endeavor from the 
beginning, resulting in advances in our education system, inspiring some of our youth 
into advanced technology careers, and showing the world how US aerospace prowess can 
benefit all people. However, continued US leadership in human spaceflight is now 
threatened. At least a four-year gap between retirement of the Space Shuttle in 2010 and 
the first piloted flight of the Ares 1 Crew Launch Vehicle (CLV) and Orion Crew 
Exploration Vehicle (CEV) is now expected, forcing reliance on Russian launch vehicles 
for crew rotation, and safety in the interim. Furthermore, use of the CLV/CEV to provide 
crew rotation for the International Space Station (ISS) is not currently projected after 
2017, jeopardizing the opportunity to get full benefit of this unique research facility. The 
availability of commercial human orbital launch alternatives to the CLV/CEV for ISS 
access by that time is still highly uncertain. Sponsorship of actual development programs 
to enable extension of CEV operational capability beyond Earth orbit by 2018, including 
development of the Ares 5 launch vehicle and Altair lunar landing craft, is undetermined. 
Meanwhile, other nations are working vigorously to expand a human presence in earth 
orbit, as well as to extend it the moon, and beyond, with the potential to eclipse the US 
leadership status in this area of human achievement and economic opportunity.  

BACKGROUND 

The US human spaceflight program after the lunar Apollo program took place in low-
earth orbit. It presently consists of a vehicle to transport humans and cargo to orbit - the 



Space Shuttle - and a facility for humans to conduct space-unique research – the 
International Space Station (ISS) The US human space transportation program functions 
in close cooperation with its Russian and European counterparts which operate the 
piloted Soyuz and the unpiloted Progress spacecrafts, and the Jules Verne, the first 
European unpiloted Automatic Transfer Vehicle (ATV).  

The Space Shuttle, designed in the 1970s, replaced the high-cost Apollo program for low-
Earth orbit operations. The Shuttle’s design was based partly on unique military 
requirements that were never used and on low development and high operation costs, 
which favored performance at the expense of crew safety (in part based on anticipated 
military launches from Vandenberg Air Force Base which never were enabled). After the 
second Shuttle human loss tragedy it was decided, to retire the Space shuttle in 2010 and 
replace it by 2014 with a US Crew Exploration Vehicle (CEV). Probably due to NASA 
budgetary politics said CEV is not projected to operate with the ISS past 2017. 

When the US won the race to the Moon in the 1960s, the Soviets concentrated on 
supremacy in low-earth orbit. After the collapse of the Soviet Union, the US and Russia 
agreed to a form a joint low-earth orbit piloted program which culminated in 1998 in the 
signing of an agreement among  fifteen nations on the International Space Station. For a 
variety of reasons, the original schedule for full deployment and operation of the ISS has 
been postponed from 2003 to 2011.  

After the retirement of the Shuttle, the US will rely for access to the ISS on the Soyuz for 
at least four years. Cold War era fears that disagreements over foreign policy would spill 
over into space relations did not materialize. The US will diversify its launch access by 
developing the US CLV/CEV, with stated plans to eventually supplement them with 
commercially developed spacecraft. The impact of expected private space tourism 
activity on the public space program is still undefined. Non-piloted access to the ISS is 
further enhanced by the space programs of Europe and Japan.  Future piloted access 
could be provided by collaboration with China and/or new capabilities that could be 
developed by Europe 

The resumption of the US human planetary exploration program has had a checkered 
history. All efforts were at first channeled in a precursor program, constructing a place to 
go in space- the space station- and enabling the means for humans to get there- the 
Space Shuttle. The main constraint seen in sending humans to the planets was the high 
cost of such an effort. There were philosophical differences of opinion, whether to return 
to the Moon, to explore Mars, or to do both, and if so, in what order. There were other 
factors to consider, such as how to get to the planets, what to do once there, with whom, 
and for how long.  

The first serious planning effort was undertaken during the presidency of George H.W. 
Bush. The Space Exploration Initiative (SEI) examined the exploration of Mars with a 
similar approach used for the Apollo program of exploration of the Moon, technical 
feasibility with little regards to cost. The disclosure of the estimated costs of this venture, 
$400 billion, ultimately led to its termination. There was little, if any, planning during 



the Clinton Administration, but during his tenure for technical and budgetary reasons 
NASA adopted a shift in paradigm, that of maximizing in situ use of local energy and 
material resources.  

The tragedy of the Columbia shuttle flight in 2003 caused the reexamination of the 
human spaceflight program which proposed the Constellation initiative for return to the 
Moon, a program dubbed by NASA administrator Griffith as “Apollo on steroids.” The 
George W. Bush Administration accepted the program but provided insufficient funding 
to finance it, thus encouraging NASA to fund this new initiative from its existing budget.  

The Obama space policy seems to date to continue this trend. 

India, China, and Japan plan to establish human lunar bases at about the same time as is 
proposed by the US under the Constellation program. Private US companies are 
considering their own robotic missions on the Moon. Renewing US human lunar mission 
capability and enabling long-duration lunar surface habitation will lay a foundation for 
sustained human space exploration, but will not likely be seen by the much of the public 
as uniquely imaginative and inspiring.  That rekindling of awe and imagination that can 
be associated with human space exploration await for the human missions to Mars. 

RECOMMENDATION 

Action should be taken to sustain US human spaceflight leadership. This includes 
appropriation of the resources needed for human spaceflight capability development as 
delineated in authorization bills to assure that the Ares 1 CLV and Orion CEV maintain 
their current development schedule. Domestically controlled access to earth orbit after 
2017 should be guaranteed to provide means for continued US crew member access to 
the ISS as desired. Strategies to enable US earth orbit access after 2017 should include 
incentives for timely development of commercial human-rated space vehicles, but with 
a fall-back option of continued use of the CLV/CEV for Earth-orbit access as necessary 
to enable US utilization of the ISS as long it remains a productive research outpost. 
Long-lead development efforts needed to enable human flight beyond Earth orbit in the 
next decade should also be initiated.  Renewed US human lunar missions and 
demonstration of long-term habitability on the lunar surface should be viewed as an 
interim step toward more imaginative human missions to Mars and beyond. 

 


