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  Introduction:  In 2004, the world’s iron steel 
consumption exceeded 1 billion tons. [1] Spec-
troscopic studies suggest certain asteroids contain 
much needed material such as “nickel-iron metal, 
silicate minerals, semiconductor and platinum 
group metals, water, bituminous hydrocarbons, 
and trapped or frozen gases including carbon dio-
xide and ammonia.”  [2] Platinum metals found in 
asteroid have significant richer grades (up to 20 
times richer) as compared to levels found on 
Earth. [3] As a starting point to “asteroid coloni-
zation”, Near-Earth asteroids (NEA) orbiting 
Earth could potentially be the first locations to 
excavate asteroid mines. Like many space explo-
ration missions, cost is a determining factor. 
Transportation alone imposes a cost of $10,000 
per kilogram for the entire mission making it 
simply not profitable or attractive to potential 
investors. A potential near-instantaneous solution 
would be to develop an asteroid mining economy 
developing of a human-commercial market.  It is 
suggested that this scenario will create the eco-
nomical and technological opportunities not 
available today.
  Missions of that caliber would require the use of 
native material and energy on celestial objects to 
support future human and robotic explorations. 
The process of collecting and processing usable 
native material is known as In-situ resource utili-
zation (ISRU). Currently, space travelling require 
missions to carry life necessities such as air, food, 
water and habitable volume and shielding needed 
to sustain crew trips from Earth to interplanetary 
destinations. [4] ISRU is a concept to increase the 
efficiency of space missions by reducing the 
amount of material brought from Earth. This is a 
difficult obstacle and ISRU researchers are striv-
ing to greatly reduce expenses by proposing tech-
nologies that will enable missions to be self-
sufficient. In addition, mission consumable pro-
duction, surface construction, manufacturing and 
repair with in-situ resources and space utilities 
and power from space resources are technological 

areas that would significant advanced through 
advanced research in ISRU. [5] NASA currently 
has centers directly involved in the research of 
ISRU technology.  The cost/benefit ratio of such 
a technology is still a widely debated topic 
amongst the academic community.
  Conclusion: The horizon for this is not the cur-
rent moment but resources are running out on 
Earth and companies and governments are look-
ing at this.  What needs to be done is a cost anal-
ysis of rare minerals that could be accessed even-
tually.  Robotic surveys of the NEA would be the 
precursor to the development of in situ resources. 
Methods for comparing different asteroids based 
on trajectory and other criteria to maximize 
project economic feasibility needs to be further 
researched and explored. 
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