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ABSTRACT 
Since the retirement of the Space Shuttle, there has been no U.S.-operated means for human access to Earth 
orbit.  Currently, all U.S. crew members for the International Space Station must use the Russian Soyuz at a 
cost approaching $70 million per seat.  Public/Private Partnerships (PPPs) involving commercially conceived 
concepts for reestablishing U.S. means for human access to space are being pursued by NASA following the 
successful PPP model that has provided cargo resupply capability for the International Space Station (ISS).   
However, initial operational availability of commercial crew access to Earth orbit is not expected until at least 
2017 due to NASA funding contribution constraints.  Also, the process for human safety certification of 
vehicles developed using PPPs still need formulation. 

ISSUE BACKGROUND 
For 30 years the Space Shuttle transported humans to and from Earth orbit.  In 2011, after 135 launches, the 
Space Shuttle was retired from service.  This was the result of policy decisions made after the 2003 loss of the 
Columbia that directed an end to Shuttle flights after completing orbital delivery of the then-planned 
International Space Station (ISS) elements.  With the Shuttle’s retirement, the U.S. has no operational means of 
its own to enable human access to Earth orbit, so that access to the ISS is currently only possible using Russian 
Soyuz vehicles.  The cost for U.S. astronauts to use the Soyuz to get to and from the ISS has risen substantially 
with each new service procurement contract, currently approaching $70 million per seat. 

In recent years, NASA pursued PPPs as a strategy to develop cost-effective means for cargo and crew access to 
the ISS under cost-sharing contractual arrangements that use milestone-payment-driven Space Act Agreements 
(SAAs) rather than traditional cost-plus system procurement processes.  This PPP/SAA process allows the 
government to facilitate the commercial development of capabilities it needs while benefiting both from cost 
sharing and innovative commercial system development practices.  The cost-sharing commercial PPP 
participants benefit both from a promise of a service contract, if system development is completed successfully, 
and from a prospect of holding on to relevant intellectual property after system development completion.  

The initial NASA PPP initiative for Earth orbit access was the Commercial Orbital Transportation Services 
(COTS), begun in 2005, which aimed to provide cargo delivery services for the Space Station.  Two COTS 
contracts were awarded, initially to SpaceX and Rocketplane-Kistler (RpK).  After RpK ran into significant 
financial difficulty, its contract was terminated, with remaining NASA funding awarded later to Orbital.  
SpaceX and Orbital were subsequently awarded Commercial Resupply Services (CRS) contracts with 
applicable service procurement awards pending successful COTS program demonstrations.  The SpaceX 
Dragon/Falcon 9 system (Figure 1) has successfully completed COTS and has started providing CRS 
capabilities for the ISS.  Orbital is readying an initial launch/test flight of its Antares/Cygnus system (Figure 2) 
to be followed by a full COTS in-orbit demonstration flight in mid-2013. 

                                                
 

 

NASA began the Commercial Crew Development (CCDev) PPP program in 2009 to enable human access to 
Earth orbit.  Initially $50 million dollars was allocated across five companies to demonstrate specific 

Figure 1:  The SpaceX Dragon during a 
successful cargo mission to the ISS 
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Figure 2: A rendering of Orbital’s Cygnus 
on mission expected soon to the ISS 
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technologies needed for efficient and safe crew access to Earth orbit.  A goal at that time was to enable initial 
operation of a commercial crew vehicle to Earth orbit by 2015.  In 2011 four companies were awarded a total of 
$270 million in the second phase of the CCDev program (CCDev2).  Three companies, Space X, Boeing, and 
Sierra Nevada Corporation (SNC), were awarded cost-shared PPP SAAs to take development of their specific 
vehicle concepts to the Preliminary Design Review level.  The fourth CCDev2 winner, Blue Origin, got a 
smaller award to further demonstrate specific vehicle technologies. 

During the CCDev2 contract, NASA formulated plans to authorize full vehicle development using the PPP 
approach to yield competitive vehicle concepts.  However, Congressional actions limited available NASA 
resources for PPP initiatives to less than half of what was initially sought by the Administration.  Consequently, 
NASA changed its plans for the next phase of commercial crew efforts to pursue development only as far as the 
Critical Design Review point.  This downsized initiative was designated the Commercial Crew integrated 
Capability (CCiCap) program.  Three CCiCap awards were made in 2012 for a total of about $1.1 billion to 
Space X, Boeing, and SNC, but with the SNC award limited to about half the level of the other two.  Figures 3–
5 show the applicable orbital vehicle concepts.  With the funding-driven de-scope of the CCiCap program, the 
NASA goal now is to enable a CCiCap follow-on program phase that could achieve commercial crew 
operational capability by 2017.  However, highly constrained funding profiles for the CCiCap follow-on effort 
could delay initial operational capability beyond then. 

                                             

       
 
 
 
 
                                                                                 
 
Commercial crew access to Earth orbit would provide a new, cost-effective means for NASA to get its crews to 
the ISS, and would also allow others to buy access to Earth orbit (e.g., for private enterprise endeavors or space 
tourism).  While NASA is obligated to address safety assurance for its astronauts, the Federal Aviation 
Administration (FAA) has safety oversight responsibility for space vehicles used for other than government 
missions.  Given that safety certification will be a significant cost driver for a commercial crew vehicle, it is 
important to ensure that NASA and FAA procedures needed to achieve that certification are fully coordinated 
and consistent.  Formulating and accommodating design and testing innovation in support of safety certification 
will be important, since full-scale test flight opportunities in support of safety certification will necessarily be 
very limited for orbital vehicles and their launch vehicles. 
 
AIAA has recommended that the U.S. government make development of sustainable U.S. means for 
transporting humans to and from Earth orbit a priority.  The commercial crew program provides an effective 
means toward that goal.  However, numerous U.S. government policy changes have led to the current gap in 
U.S. means for human access to Earth orbit.  Sufficient resources must be applied, and policies must remain 

Figure 3:  The SNC Dream Chaser 
would launch on an Atlas 5 and land 

on a runway 
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Figure 4: The Boeing CST-100 
would launch on an Atlas 5 and 

land under parachute 
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Figure 5:  The Space X Dragon 
would launch on a Falcon 9 
and land under parachutes 
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stable to keep the duration of that capability gap from increasing.   To do otherwise will result in increased 
overall cost due to continued expensive reliance on the Russian Soyuz for U.S. crew access to the ISS. 
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