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OVERVIEW

- Seeking the rationale for HSF.

- Nagging sense that we don't have a rationale.  Nearly consensus that we don't have a solid case.  Individuals have sufficient rationales that make sense to themselves but we recognize that these are not obviously strong enough because apparently our preferred rationales aren't broadly accepted.

- Possibilities are numerous:

• National prestige (Overall +)

• International relations (Overall -)

• Momentum & entrenched interests (Overall -)

• Science (Overall -)

• Excitement (Overall +)

• Inspire the next generation (Overall +)

• Spin-offs (Overall -)

• Profit (Overall -)

• Settlement / Survival (Overall +)

DETAILED RATIONALE FOR HSF

 • National prestige (Overall +)

+ This is what it's always been.


+ This is what it will be.


+ Risk of China declaring ownership over sunlit / volatile parts of the Moon.


- Seems like comparing dicks.

  • International relations


+ This is what has made the ISS sustainable.


+ Good space relations with Russia.


- Hasn't resulted in good Russian behavior.

  • Momentum, & entrenched interests (Overall -)


+ Has resulted in sustainability.


- Has sustained bad architectures.


- Hasn't reduced costs.

  • Science (Overall -)


+ Humans can accomplish more in a shorter period of time.


+ Cooler to do it with humans than robots.


- Straw man arguments (robots can't understand geologic contexts).


- Humans more expensive than robots.


- For same cost, can send robots to more locations.

  • Excitement (Overall +)


+ Why not?


+ Taxpayers they their reps can choose to spend their money as they see fit.  We pay to watch movies.


+ It is a small % of the federal budget.


- Is it the place of government to excite the public?

  • Inspire the next generation


+ Maybe evidence that more PhDs during Apollo.


+ Examples of billionaire rocket companies inspired by Apollo.


- Excitement of Apollo led to the booming 70s?

  • Spin-offs (Overall -)


+ There were spinoffs.


- Each spinoff probably cost millions to achieve.  Better doing direct R&D.


- Probably only sped up things by a few years.

  • Profit (Overall -)


+ The ultimate sustainability.


- I don't believe that HSF will be profitable in the near-term.

+ IF cost of launch low enough, tourism might be the killer app for HSF.  But we need other justifications for now.

   
. SFF - Issue of commercial vs Settlement.

  • Settlement / Survival (Overall +)


+ Historically significant.


+ Do we really want China to establish the first off-Earth base / settlement?

+ What could be of greater value than the survival of the human species?  Say we fix climate change but humanity dies.


- Can it be done technically & financially?


- Is it really the business of government to establish settlements?

- Why do we have to pick just one rationale?  Doesn't more benefits improve the case for HSF?

- But here's the nagging problem.  Not only is there no one rationale that has consensus around it but there isn’t consensus even about the totality of rationales.

IS IT THE MESSAGING?

- Is it just a problem of messaging?  If NASA were to just tell the story better or if someone as eloquent as NdGT were to wax eloquent to Congress, maybe we could take an existing rationale and win the day.

TO SOME EXTENT IRRELEVANT
   1) HSF budgets have been sustained over decades despite the lack of a clear rationale.  National prestige & momentum seem to be the cause & no particular reason to expect a change.

   2) What we're really looking at here is a cost / benefit analysis.  If it were to cost very little, then in the analysis, all rationales look better.

THE COST-BENEFIT ANALYSIS

- Because, without necessarily stating it, what people are actually asking it is, "Are the benefits of HSF really worth the $9 billion we spend on it each year"?

 
- What is it costing?

 
- What are we getting?

- I think that we can improve both parts of the equation.

- I think that we can increase what we are getting and we can decrease how much it costs to do that.

- In other words, I think that there is a lot of room to work with in order to improve the value proposition for HSF.

TWO WAYS OF IMPROVING THE CALCUATION

- Smart architectures can lower the costs and

- Creative designed scenarios can increase the benefits that we get.

- Such an approach would give us a HSF program worthy of a great country and

- It would be a notable part of what it would take to make America great again.

BARRIERS TO CHANGING THE CALCULATION

- BUT we have to recognize three things:

1)
The path that we've been on since Apollo including the current path is neither cost-effective nor great.

2)
There are dominant forces which are keeping us from choosing either cost-effective or great architectures.

a) SLS/Orion & ISS-oriented interests.

b) the big government to Mars camp (not Zubrin).

3)
There isn’t an easy, cost-effective, commercial-only approach.  That is to say, there isn’t a business case for HSF.
- BUT, I believe that the first camp is too strong.  It is not worth picking a fight with them because they'll win.

SOLUTION

- Rather, I think that we need to find a way forward which is so low cost such that we can keep the SLS, Orion, and ISS while still doing Mars cheap enough such that we can add a very low-cost Humans2Moon program and doing so SIMULTANEOUSLY.  This overcomes the Moon vs Mars debate.

- So, it comes down to funding & smart architectures.

Funding:

  - Lunar COTS

  - Commercial support for Mars missions (cargo & propellant to an EML staging point)

Architectures:

Moon: Cis-lunar One = Spudis-like but far less costly.  One-way FH of full-sized lander aiming for the early harvesting of ice for propellant.  The moment that landers can be refueled, the cost of lunar access goes down by about 80% while increasing the safety for crew.

Mars: May still need a HLV (SLS vs BFR) or not.  Need to scale up SEP (not NTR).  Staging at an EML point.  Accept the human factors data.  Doing flyby (before the Chinese do) and a combined PhD mission (cool & prepare UniHab to link to the next mission).  Then send supplies & descent propellant to LMO.  Use aerobraking and HEMO for a mother ship.  Extend crew stay to achieve ERO.

That's how we can reduce the costs by having smart architectures.  Here's how scenarios can increase the benefits.

Creative Scenarios:
- Make it exciting and meaningful.

- Start with the challenge world-wide for children to study specific STEM+ modules to become an American astronaut.  The right languages.  Crew to move off-Earth.

- Publicly develop the UniHab.

- Everything infused with meaning because it is leading up to human settlement.  e.g. prospecting mission.

- Increasingly humanoid robots.

- Landers initially robotic but those very same landers will deliver crew.

- Inflating & covering of the UniHab.

- Growing food.

- VR views.

- Landing the first team of four couples two-by-two.

 
- CM1 - Return to stay.

 
- CM2 - First woman.

 
- CM3 - First couple / kids.

 
- CM4 - The dog.

- Extracurricular activities (choose those with these).

- Unending firsts.

- Rapid progress towards increasing Earth Independence (resupply cost & survival)

Lunar Development

- 1st - Lunar One.

- 2nd - ILRF.

 
- sub-orbital hops for intl astronauts.

- 3rd - More habs & support crew.

- 4th - Hotels & Retirement.

- 5th - Hopefully natural growth.

- Moving towards economic sustainability.  Low-cost = Economic viability.

Mars Development

  - Very similar

Review of the Question:

- Q - How can we make the case for HSF?

- A - By increasing value & decreasing cost.

- Decrease cost - Smart architectures to dramatically reduce costs.

- Increase value - Creative scenarios

- Ultimately it comes down to money & (from my perspective) that means policy.

  - Not strictly a commercial business case.  Like for SpaceX, the initial customer is the government that has enormously deep pockets and no investor ROI constraints.
