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The Committee’s deliberations in its seven public sessions 

is rocket science.  Space operations become all the more 

Introduction

CHAPTER 1.0

shuttle and space station have been developed so far.  Source: NASA
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more than 386 miles from the surface of the Earth.  Some 70 

Today, the nation faces important decisions about the future 

a path for the eventual expansion of human civilization into 

the resources that have been available.
 
Space exploration, initially a competitive pursuit, has be

enhance the exploration enterprise.

duced substantially.  

reserves to account for the unforeseen and unforeseeable.  

Figure 1-2. Astronaut Gene Cernan as photographed by astronaut Jack 

Notes: 
   1. Mercury, Gemini, Apollo, Shuttle, and ISS costs are actual costs derived 

from historical budget documents. 
2. Constellation costs are estimates that are supplied by the Constellation 

a single Human Lunar return mission in 2020. 
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tual failures have been attributable to causes not included in 

safety is treated as the sine qua non
in human safety have simply been eliminated from consider

directly to Mars 
have been offered as alternatives, because the Committee 

mit to such an endeavor.

further exploration.  Human exploration can contribute 

more or less continuously diminished since the peak of the Apollo program.  
Source: OMB Historical Budget Tables
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human exploration is to chart a path for human expansion 

of international partners.  

appeared in six different communications that happened to 

retro-reenactment of the Apollo program 
to get back to the moon a half-century af-

humiliating.”
  

the next step in space must be a return to 
the moon.”

 

working for monolithic bureaucracies 
where their creativity will be crushed by 
program cancellations, cost overruns and 
risk aversion...  It is no surprise that many 

  

ourselves often of long gone civilizations 
whose innovations in science, technol-
ogy and learning yielded knowledge that 
served as beacons of brilliance, but who 
lost the spark and faded.”

  
-

lectual and political cul de sac...”

-

need to capture some of that audacity.”  

seven cents a day.  

 

based?

Figure 1-6. The overall NASA budget as a fraction of the federal budget has declined from 
4.5 percent at the peak of the Apollo program to approximately 0.5 percent today. Source: 
OMB Historical Budget Tables
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ined the roles of commercial industry and our international 
partners in this enterprise.  

stand prominently above all other opportunities for ex

life support and propellants.  If humans are ever to live 

Committee concluded that Mars is the ultimate destina
tion for human exploration of the inner solar system; but 
as already noted, it is not the best first destination. 

The Committee thus addressed several possible strate

tian surface.  
 

of these derivatives are discussed in this report.
The Committee considers it important for any explora

continuum of investment cost options.  Unfortunately, 

orbit.

ever, the Committee believes it has fairly represented 
the most plausible courses.  It bases this assessment 

Figure 1-8. Artist’s concept of Mars mission activity.  Source: NASA
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ference and videoconference preparatory sessions and 

and Senate; and held seven press conferences.  Partici

ed here.  Certainly, the issues at hand demand a broad 

eter of 33 feet.

Each of the Committee members had accrued extensive 

The Committee believes that the options presented here, 


