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Build a big 
booster (SLS) 

Use smaller 
rockets and 
fuel depots 

Launch 
vehicle 
choice 

Expensive. Need 
6-10 for manned 

Mars mission 
Expensive because 

you need lots of 
rockets and in-orbit 
assembly.  Depots 

use poor 
performing storable 

propellants. 

Mars Moon Mission 
choice 

Requires long term 
political support 
(unlikely). Very 

expensive. 

Con: Politically 
unpopular (done 
that). Pro: Could 
use as ISRU for 

Mars fuel. 
But: Lander 

development is 
expensive and not 
applicable to Mars 

(maybe) 

Asteroid 

Not a prerequisite for Mars 
but an affordable exercise in 
deep space operations. An 
interesting mission using 

infrastructure we can afford. 
Expensive.  Big 
target for budget 

cutters. 

NASA claims this is 
long term goal but 
there are no funds 
to develop needed 

technology. 

Science 
Exploration 

Reason for 
going 

(anywhere) 

Expensive. The 
public would not 

support the funds 
needed for manned 

Mars just for 
science. 

Expensive. The 
public would not 

support the funds 
needed for manned 
Mars just to plant a 

flag. 

Profit 

The business 
case has yet 
to be made 

Planetary Resources, 
Deep Space Industries 

Inspiration Mars 
Robots are 

more efficient. 

Geopolitical 

There is currently 
no geopolitical 

incentive, including 
China 

STEM, 
Neil deGrasse Tyson See 

“Exploration” 

Mars Direct 
(Zubrin) 

Requires nuclear 
power which is not 
being developed. 

Requires ISRU which 
is not proven. 

Cycler 
(Aldrin) 

Not evaluated 

Lots of work needed – 
radiation, life support, 

perchlorate tolerance, etc. 

Elon Musk 
Not evaluated 

Colonization 

Long term goal but 
currently not affordable. 

No public support. 
Not  yet shown to be 

sustainable. 

Mars One 

Evalua&on	
  criteria:	
  
• 	
  	
  Affordable	
  
• 	
  	
  Technologically	
  mature	
  
• 	
  	
  Poli&cal/popular	
  support	
  
• 	
  	
  Sustainable	
  (not	
  flags	
  and	
  footprints)	
  
• 	
  	
  Need	
  a	
  clear,	
  logical	
  ra&onale	
  for	
  anything	
  

See 
“Colonization” 

Some effort makes sense as part 
of planetary protection program 

Golden 
Spike 

Practice surface 
ops for subsequent 

Mars mission 

Planetary protection 
may have a case Dennis Wingo makes case for “economic development”  but the 

costs of the first steps (factories on the Moon) are huge. 

Constellation Program 


