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Why consider extra-terrestrial opportunities now?
nCost disruption

n SpaceX and other companies are expected to dramatically reduce 

launch costs within the decade.

n Energy Transition

n Industry must repurpose itself toward carbon free energy.

n Window of opportunity to use current cash flow to start new 

business opportunities

nMaturing of in-situ resource production technology

n ‘Living off the Land’ dramatically reduces cost

n First mover advantages

n Space resource economy will dominate ‘someday’

n Seek low hanging fruit to get in the game
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Starship



Example of O&G Project economics



Technical Risking

Example: 0.8*0.8*0.8*0.8*0.8=0.33



Decision Trees and Value of Information

Lee Hunt
SANTONIA ENERGY, CALGARY, ALBERTA, CANADA



20 Years
$4Billion
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George Sowers, “The Business Case for Lunar Mining” preprint



Sample business cases
Examples:

n Lunar electric company – own solar cells on Moon, 

likely produced locally, to provide power for customers 

there.

nOwn the extraterrestrial propellant value chain –

produce water from the moon or asteroids and 

transfer it to high orbits (LEO likely not competitive).

nMine asteroids for water (fuel), or metals for the 

electric economy (platinum, lithium, etc)

nOwn orbiting solar stations that beam power back to 

earth (maybe just own the ground receiver stations).

nProvide SpaceX with platform near gas field for 

launch/landing with methane provision.

Assumptions:

n SpaceX Starship reduces cost to orbit 10x, to $200/kg 

by 2030.

n Industry will stick with its core mission as an 

energy/fuel company.  Opportunities that merely seek 

government contracts are excluded, but these can be 

part of a larger plan.

nOpportunities for mining are excluded, unless related 

to energy.

n First revenue no later than 2030 (e.g. probably no He3

cases)
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Shimizu Corporation

Luna Ring – Shimizu Corporation

400 km wide
100 TW
World energy consumption 2019: 18.5 TW
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In situ resources

Lunar orbiting propellant depot
ULA/Lockheed Martin/Bigelow lunar depot concept

EML1 EML2 GEO



Total cost quoted at $2320/MWh
Ground station alone would be $200/MWh
Total cost needs to be <$50-70/MWh in large markets

Still quite a ways to go before economic viability
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SpaceX “Phobos” platform – “Deimos” also exists



n Lunar axis at 1.6° compared to Earth’s 23.5°

nPermanently Shaded Regions

n “Peaks of eternal light”

nFirst mover advantage?
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Lunar south Pole
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Insolation modeling

July 2022 15

Combine DEM with Sun ephemeris
Compute horizon functions: elevation as function of azimuth
Insolation=(Nt • S) * sun_frac
Accuracy check:

Actual LROC image on Dec. 7, 2010
Camera Resolution: 100m

Modelled insolation on Dec. 7, 2010
DEM Resolution: 10m

Nt
S

sun_frac

Shackleton
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Lunar South Polar power

July 2022 16

Power profile for array in 2030
Winter Summer

1 MW

About 10 dark days

• Visualization
• 3D terrain
• Horizon function
• Partial Contours

Power modelling for Lunar Resources
n In situ solar panel fabrication

Still looking for:
n Confidence in demand estimates
n Competition



Summary - What does O&G Industry bring?
n Large Project management

nCapital intensive

nComplex

nRigorous Risk accounting

nCost-effective commodity production and delivery

n Long View

nRevenue likely years away (profit even further)

nDecades-scale projects, not ‘mission’
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n Legal

nLegal framework not fully defined

nNo land ownership, but recognized expectation of 

non-interference with operations

n Technical

nSubsurface imaging

nPipeline

nDrilling?



Thank you!


