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Introduction:  Private space exploration is beginning 
to receive a lot of attention, primarily driven by 
commercial efforts to mine asteroids.  Such endeavors 
ultimately will require substantial amounts of invest-
ment.    Yet, potential investors have no way of gaug-
ing the risk associated with asteroid mining.   The 
problem statement that drives this study is relatively 
simple: current estimates of asteroid mining viability 
do not adequately factor risk into their analysis.  Ra-
ther than attempting to build a business case for aster-
oid mining, this research adopts a well-documented 
business plan and then attempts to assess the risk im-
plicit in that plan.  This research is not concerned so 
much with the rigor of the business case, though, as it 
is with proposing a way to assess risk within such a 
plan.   
 
Summary of Analysis:  An asteroid mining business 
case, developed at the University of Washington [1], 
is utilized to construct a Delphi survey [2] of subject 
matter experts to gauge the reasonableness of the es-
timates used in the plan.  Once ranges for the im-
portant variables are ascertained, a decision model, as 
suggested by Clemen [3] is constructed as shown in 
the following figure. 

 

This model’s output is in the form of a net present 
value (NPV) over a periodof 20 years with each 
year’s contribution of the form: 
NPV Year x = (Year X Revenue – Year X Cost)/(1+Cost 

of Money)^(X-1) 
Then a Monte Carlo simulation is run from the model 
which generates the following output: 

 
Finally, a Tornado Diagram that assesses the impact 
of the various input variables is run as shown in the 
following figure: 

 
Primary variables impacting the viability of the aster-
oid mining venture are determined to be: platinum 
group metal delivery rates, single stage to orbit launch 
rates, cost of reusable space tugs, and platinum group 
metal market price. 
 
Conclusions: This approach, combining decision 
modeling with MonteCarlo simulation, indicates that 
the business case is very risky.  Rather than a net pre-
sent value of more than $14 billion over twenty years, 
as estimated by the University of Washington study, 
this analysis indicates a loss of nearly $2 billion over 
the same period. Consequently, the risk of such a 
business case is assessed to be very high. 
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