THE AEROSPACE CORPORATION

Foresight for Space:
A Journey Through the Unknown

Kara Cunzeman
Lead Futurist, Strategic Foresight
Center for Space Policy and Strategy




What is Foresight?

F@re5|ghf|s a dwérse and structured sét of toots technlques and methods that generate greater
awareness about plau5|ble outcomes in the future so that we can make better decisions today .
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VALUE OF FORESIGHTING @

HORIZON SCANNING

Expanding Broader
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3 Shaping Towards Preferred Futures in the Present



Horizon Scanning for the Space Logistics and Manufacturing @
Community
e 2 Da of (L:A-M\Eo;
* Why are we going, where will we be, and what do we need to

build, organize, and deliver?

— Commerce

— Science

— Defense .
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— Living (habitats, art, recreation, etc.) } by Sl Jdrch ‘?(‘_ !
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* A Few Notable Signals to Watch
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— Generative design SLED (nice Mfg
(https://www.youtube.com/watch?v=E2SxqUvtpIKk)
hStretchable electronics 4 Suaasel (oLahe P g o Py

(https://www.electronicsweekly.com/)
— Liquid metal tendons for robots

-S gdﬁ.'y- (]l:---.d‘ GE- L“q 4_“'4"‘
(https://www.digitaltrends.com/cool-tech/liquid-metal-tendons-healing-robot/) 2 '5?{7'? ] w\

\
Know/anticipate your why before you build the what! 1 Qe"" f'chr‘“i “;TMS E




Watch Out!
Futuring Traps

* Bias towards “precision metrics”
— Large uncertainty domains are largely intractable

— Decision-makers are incentivized to lock in requirements based on optimized
answers

— Predictions work until they don't...

* Technology and more innovation will solve the problem “There are no future facts”
— All problems are primarily people problems 3
— Innovation only matters if it's solving a people problem —Jim Dator

— Push AND pull drive the future

Wgrhaps COVID-19 serves as wake-up call to show us we need to think
- differently

— Approach problem framing with multiple future mindsets
— Capability vs. requirements approaches
— Anticipatory decision-making

Foresight can help us navigate inevitable uncertainty that faces us
5
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PATHFINDER'S GUIDE TO THE SPACE ENTERPRISE

Unlocking the Possibilities for the Future of Space



https://aerospace.org/aerospace-presents-pathfinders-guide-space-enterprise
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7 CORE THEMES @
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8 Bringing the Future into Focus
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WHAT IF,? THE GREAT INVERSION . SPACE WORKERS UNION STRIKE
- L . \ a Members of the largest union of space-based workers walked off the
Unlimited Reverse Launch of On-Orbit Manufactured ; job today on Moon Base Alpha. “Work in outer space exposes us to
Goods is Now Available via Annual Membership " hazardous conditions that aren’t recognized by corporate executives
" J & in their Earth-bound offices,” said a spokespetson. h'ﬂarket-yvatchers
I - speculate that one concern of space workers is the increasing use of
CELESTIAL-GRAPHIC :’i] g robots and Al for in-space and moon-based assembly.
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fon, and our marketplaces
liaion of s SPACE RABBIT —
ar-rd connecting people - ‘- e
i alplptanbia i S <~ Beautiful Minds: Online space : +
' . " gig marketplace opens for : :
~ high school students, allowing '
industry to tap world’s most * .‘
creative workforce. _f .
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R A Emotionally tuned Al keeps $0.02 PER KWH
ETHEREAL RESORT people happy in space.
AND SPA ORBITING L. _J . Space-generated power is now the cheapest power around.
RS S | Power beamed from the L3 orbiting power station to Earth
MARS IS HIRING! - > = =t has dropped below all terrestrial sources of power.
Ethereal is looking for zero-g Floating cislunar safety sanctuary L - I
glledlcglhspa SPGOtﬂlls_:;- 8ﬂdd base saves family from solar storm - . . . . -
ass 3 human security guards - :
with cybernetic capablites for |, 0" heir retum from lunarpark. STAR WARS MEETS JUNK WARS: .
strength and scanning. " * 3 .
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9 Provocative Future Snapshots to Consider



SPACE SHOCKS

GLOBAL PANDEMIC KINETIC
EVENT
ASTEROID
IMPACT UNBREAKABLE
ENCRYPTION
WARP DRIVE
MAGNETIC
FLIP
UNOBTAINIUM
FOUND CLIMATE
COLLAPSE
— SPACE BUBBLE
BURSTS CARRINGTON
EVENT
IS SYSTEMIC SUPPLY  NEXPECTED
CHAIN FAILURE SCIENTIEIC
BREAKTHROUGH

1o Major Paradigm Shifts Might Lie Just Beyond



CRITICAL UNCERTAINTIES @

- 1 | ‘ EVOLUTION OF
COMMERCIALIZED SPACE ' = GLOBAL POWER STATES

n Key Forces That Will Shape the Future of Space



Leap frogs

~ Sustained Human
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Intelligence Age - - - Presence

Superiority

p “Whoever will be Master of
’ the Sky will be Master of the
% World” —Clément Ader

7/
7 Interplanetary
Infrastructure

» Shortcuts to Transformation



KEY TAKEAWAYS @
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JEWELS OF SPACE

HOMO DEUS

4 The Future of Space is YOU
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“THE MOST AMAZING THING ABOUT THE
FUTURE WON'T BE THE SPACESHIPS, BUT
THE BEINGS FLYING THEM.” -
-Yuval Noah Harari



- ) Space Policy Show E12: Foresight for National Securit
paﬁgﬂ?ﬁfnﬁgﬁ GOt FO reSIQ ht ! and Space w/ Josh Kerbel and Jake Sotiriadis

SPACE AGENDA 2021

Lo Additional Resources to Check Out
STRATEGIC FORESIGHT: ADI |

UNCERTAINTY IN LONG-TER

PLANNING .

Fast Company, March 2021

The space domain and the policy issues surrounding it provide a key opportunity for the application of
strategic foresight. Space is an increasingly complex physical, political, economic, and threat
environment, with s certainty. [ involve capabilities that are on
the bleeding edge o e from both forward leaps and

s not just about technology, er. The geopolitics of great
power competition in spac q ns about the civil and commercial regulatory envirenment, and
the state of the space workforce all pose challenges for future planning due to complex interactions, long
lead times, and high costs of miscalculation. Strategic foresight can help because it takes a holistic
approach to considering and preparing for what is possible instead of relying on e onditions and
trends to predict the future. Long-term vision is needed to navigate the toughest issues in space policy
and help the United States proactively shape the path toward its preferred futures.

Space Agenda 2021: Foresight Chapter

Workforce of the Future

DEVIN LIDDELL & KARA CUNZEMAN

Space Policy Show E54: Constructive Visioning
g the Space Enterprise w/ Jim Dator
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Episode #10
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ROCLSTARS I Koro Cunzeman |
PODCAST Army MadSci Podcast:

TODAY WITH Beyond Space
KARA CUNZEMAN

Senior Project Lead for Strategic Foresight
for the Center for Space Policy and Strategy
at The Aerospace Corporation
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https://aerospace.org/events/space-policy-show-strategic-foresight-panel-exploratory-dialogue-possibilities-future-space
https://aerospace.org/paper/strategic-foresight-addressing-uncertainty-long-term-strategic-planning
https://aerospace.org/events/space-policy-show-constructive-visioning-space-enterprise
https://madsciblog.tradoc.army.mil/236-the-convergence-beyond-space-with-kara-cunzeman/
https://www.fastcompany.com/90619556/ai-coach-and-zero-gravity-sex-therapist-5-jobs-from-the-space-workforce-of-the-future
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To Boldly Go!
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