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IHuman Activity In Space
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N2 A CTTheony off Spacepower

Jewards a Theony

DENRNING SpPacepOWEr

[DESCHINING SPACEPOWEN

The Pelitical Pewer off Space

he Econemic PoWer off Space

Spacepoewer and the Common Welfare of Mankind
Security: and Spacepower

Tlowards, the Next Space Age

Implicatiens; for the United States
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& Scope and Context

SCOPE:

a [lhis IS a theery, neither strategy: nei: pPolicy.

s Breader than a military: theonry

s Considers hiuman; activity: In space: for the next 50

Vears

Context:
s ULS. IS the preeminent space: pewer in 2007

a Authers w/ military hackgrounad
Continue to seek Input fremi broader audience
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Building Theeny.

Teels fier Bullding theon:

s ASsumpitiens: Statements anout the
SPACEPBWEY, OF phenemena: that: affect
SPACEPEWEN, thal are assumed te be true.

s Principles: Hypoethetical statements derved frem
the evidentiany: and: histercal lhase which hiave
proven te be true in the past.

x Propesitiens: Depatable nypotheses that have
PEen neither proven true nor false;, and must e
tested in a future context.
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A theory of spacepower is an extension'c')f'fhe body of
kmowledge: that precedes It.
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“Mahan and his Influence on Spacepower Theory

| HE I FLLU ML F L%
SEA POWER

LIS HISTORY

Among all changes, the nature of
man remains much the same.

-- A.T. Mahan
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WORDS DON'T ALWAYS SOLVE PROBLEMS.
SOMETIMES YOU JUST HAVE TO PUNCH AN ALIEN IN THE FACE
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Defining Space

Astronautics | SPACE | 4

~93 miles: Lowest possible circularized orbit
(already in decay)

Transverse Region
Where laws of Bernoulli,
Archimedes, & Kepler Y .

e Y e 50 miles: Astronaut wings
cannot be exploited for
practical operations

~26 miles: Highest possible buoyant “flight”

Aeronautics hin air |

Bl

~16 miles: Highest manned aircraft (U-2)

Space begins at the lewest perigee of an orbiting satellite,
about 93 miles beyond Earth’s surface (Laymance).
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Spacefarng

Spacelialng: Dolag semeniag /i space:
a Spacefaring ActiVities: /hose activities
conagUcted ) SPAace

s Spacelaring Actor. Any. actor erngageaii
SpAce) actiVIlIes,: stale, Or [1o/=Stale.

n Space Industrial Base: /rc/aes tiose
elements or naystyy; ana eaucanon iar
contrpyter tor spacerarnng. - (NSSO)
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This theory focuses primarily on the earth-moon
system in a 50 year time frame...it does not preclude
consideration of deep space activities.
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Cosmography.

DESCcHbING the

Describing the Describing human
IHEavens ACHIVILY,
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Defining Spacepewer

S|PEICE: Space begins at the IoWest PEGEE. OF an. orbiting. satellite)
apout 93imines: beyond Eartli’s suriace: (Laymance)

POWELN Thel ability, to. effect the outcomes, you want, ana i necessary;
10! crianger e venavior: Ol GIHIErS Lo Imake tils appen.  (INye)

SPEACEPOWENE THe abllity, (o) Use) space. (o) ger aes/red. OUtcomes by
IRUencng the environment ara. e enavior: o1 GHiers;

Spaceliafingel Actor. Ay, actor: engagen. i Spacer activities, stale), or:
i0/=State.

Cislunar Regien. /e regionii Space. ercompassiig e Earti-V/oor
Sy/steni.

Cosmography: A general aescrpuon o1 e world or o1 e Universe.

Spacepower has Its own grammar, but not its ewn logic (Gray). The
vocabulary of spacepower will grow and evolve with experience over time.
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[DESCINING SPaCEPGWEY:
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SPACEPOWEN: ISishaped by

PRY/SICAl PlropEerlies. Cosmography, astiodynamics, and
astrophysics

[eclinologys Fnancial, material, and industrial resources

Culture:: Pepular support, well educated technical culture,
strategic cultureror national style

PPoJItIcS: Long term; political willl, external motivation, SEcurity.
NEeds

GoVernance: Treaties, laws (domestic and international),
regimes, partnerships etc...
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“\no/ A variety of perspectives

Pace expleration: [Destiny focusead

PACe science: Discovery fiecused

PACe Seclity: Tnreat focusead

PACE ecenemIcs: Profit foclsead
ERvireRmentalf Securty: Suvivalriecused
Search for life intelligence: Awareness focusead
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Space as a place

Scott Pace’s Organizing Questions

Noit:
commercially
sustainanie

Commercially,
sustainalle

Settlements

o
-

Antarctica L #75

We car) [1ve OFf  axer i i S~ )
the land C R A |

v -

We can’t live

off the land . N
EN'E RéaS R Qil Platforms
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“\./Building Blocks of Spacepower
SPACC) SEClo)S

Civil

Commercial

Security.
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s/ Bullding Blocks ofi Spacepewer:
Space: Systei Segiients
s NO satellites = ne spacepower
u NOIUSErS = No SpPacepower:

x NO sSpectrum = ne Spacepower
1004y

Satellite/

Ground Users/
Stations ¢ g Customers
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Describing Spacepoewer

ASSUMPTION:

Space ISia uniguer eperating| envirenment

PRINCIPLES:

1. Spacepower may: be distinct from pewer derved in ether media
2. Spacepower Is contextual, but seme elements are universal

3. Spacepower Is shaped by physical properties, technology,
culture, pelitics, and gevernance
4. AllFterrestrial actors can e infllenced by events, In space

PROPOSITIONS:

1. Spacefanng| actors have a distinct style teward spacepewer

2. Tihe importance of spacepoewer willfgrow: ever time

Actors have reasons for going to space and conditions
that shape their choices
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e Political PeWwWer 6fiSpace
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wPerspectives In the Intermational System

NO VIRTUE LIKE NECESSITY

Realist Thought
in International Relations
since Machiavelli

- A

Woodrow Wilson

Siveral

Internationalism Constructivism .
Realism
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59c10~culturalj i eVIERIENIHINER cochJJ'tJon
1 Cooperation, Corrgeiition, Corflict

Ecorlofic: Generaing vvr*rn.l'th
1 Coggeraiion, Corroetition, Confligt

Milttzeirys Providine) sectirfiy
1 Coggeraijor), Cogrloiition, Conflict

Cooperation, competition and conflict exist in varying
degrees in every context off human activity.
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) The Politics of Spacepower
ASSUMPTIONS:

1. Natien-states willl remain; the: piimary, actors I the international system,
BUt pewer willt difftuse ter a grewing and diverse: set ofi nen-state actors.

PRINCIPLES:

1. Spacefanng| actors primarily pursue thelr own Interests n space.
2. Spacepower enanles both hard and soiit Pewer.

3. Space activity reflects heth hunan aspirations and needs.
PROPOSITIONS:

1. Actors willlcompete In space. 16 gain advantage.

2. Nations, secieties and groups willfuse space! ter advance their culture
andl values.

Spacepoewer incorporates an evolving set of cultural,
political, and economic relationships

among terrestrial and spacefaring actors.
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e Economic. Power;: ofiSpace
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Thomas Friedman: Globalization is “the overarching international system
shaping the domestic politics and foreign relations of virtually every
country”

Robert Reich: “Technology and globalization are often discussed as
separate trends, but they are becoming one and the same.”

Space applications are fundamental, though often
transparent, in a globalizing world

— Jim Vedda
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~sEconomic Activity in the Current Age

Key characterstics ofi spacefaring activity: R&Drandlthe mastery of
New: technology; economies off scope; dual nature of technoelegy; long
gestation and durability’ efi Space assets; Iong value-added chain; econemies
off scale’ downstream

Commercial space segments: : _
= Upstream (space providers): llaunchers and launching Senvices;
satelliier manuiactuinng; ground segments; space Insurance

= Downstream (space users): Satellite telecommunications; Global
POSIUGNING and navigatien; earthr elhsernvation

irends and Olstacles to future eceonemic develepment

a Merchants and Guardians: Security, CORCENNS

a Market retrenchment: Exits from industry; consoelidation; tapping; new
markets; restructuiing dewnstream

s Institttenal and regulatery, elbstacles: Market aceess, estrictions;
procurement policies; export control and Investment restrictions;
spectrum allecation proklems; gevernmeni mvestment; legal and
regulatory’ censtraints; measurement proklems
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~greating| Wealth in the Next Space Age

Extensions ofi currenit applications: Telecommunications; earth
ERSErvation; pesition, navigation, and uming (PN

New: applications

s Space production: In-orbit servicing;; In-orkit manufacturing;
energy; extraterrestrial mining

s Space tourism/adventure

“What will be remembered about our lifetime one
thousand years from today? They will look at our society
as primitive and stupid and ignorant. But one thing
they will remember is that we are the first society
IN human history to create wealth beyond our
planet. | believe the next generation or two will see
enormous increases in human activities in space.
Combined with other changes, you will have a Fourth
Wave society.”

-- Alvin Toffler
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E‘."‘The Economic Power of Space

ASSUMPTIONS:

1. Glehalization will'centinue;, although major disruptiens, could retard Its) progress.
2. Open markets will remain the deminant feature of the glokhal economic system.
PRINCIPLES:

1. Spacepewer enables glehalization

2. SPacepower provides access to) new markets & resources, andl Increases; the
Speed off transactions

3. Spacepower provides direct and Indirect econemic Benefits te nen-spacefanng
actors) as wellfas spacefaning acters

PROPOSIIIIONS:
1. Technologicall advances will lower the Costs) Of Spacefiaring Gver time

2. Space will become: a venue for econemic competition

3. Space willl provide maximal econemic benefit to these whoe expleit it first (and
compete best)

Economic factors will be the dominant driver of the next space age.
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SPAcEPBWEr and the

Gommon Weltare ofiMankind
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‘Societal Benefits of Space Activity

s ERvirenmentall and ecolegical
x Energy andi reseurces
a [[eclhinelegy’ SpIn:-oefis
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The Frail Blue Dot

The Pale Blue Dot

A
You are Here

SINCe; I the lenalrun; eveny planetany secietwy Willfse
endangered 19)Y |mpacts oM space, eveny suviving
civilizationrisfonliged torhECOME: SPACEfaling=—hot
PECAUSE Of exploraton or remantic: zeal,, hutfor the
MEst practical reasen imaginanie: staying alive.

Carl Sagan
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Space and Human Welfare

ASSUMPTIONS:

1. Glebal and societall challenges will increase, and mdividual states willfbe: unakble
tor address them: on their own.

2. Tihe Earth will-eventually’ be' destroyed.

3. Tihe ultmate human metivatien: Is survival of the Sspecies:

PRINCIPLES:
1. Spacepewer provides benefits for all of mankind.
2. Spacefanng provides an opportunity’ fer the survival off the human race.

PROPOSITIONS:
1. State and non-state actors will cooperate ini space to address glohal preblems

Cooperation among spacefaring actors provides
commoen benefit to all of mankind




National Defense University — Institute for National Strategic Studies

SpPace andiSecurity
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—/ National Security: Space

SOt Powver - Sectrty, througri:
s Jransparency; Intelligence and warning ihen space
n  Stapility; Deterrence andl dissuasion firem space
a  Cooperative Activities

[Fara pewer:— Wilitary, Uses of: Space
Enabler off terrestrial warfare
[Defensive aspects of spacepower: (protection)
Ofifensive aspects) of spacepewer (negation)
The missiens, of military Spacepower
Military: space ferces

Global war prevention and worldwide force enabler




. (\ Tihe Mission| of Security: Space

S|PAace assets ave Peceme an economic, cultural; and
military: center or gravity/~—more: so;for technocentric
SOCIeties.

Space; capanilities demand protection commensurate With
the degree of reliance upen them.

The primanry: mission of SECUrity’ SpPaCEPOWEr: IS/ te prevent

Wars and glebal conflict.

= Sofit pewer
Shared tramnsparency & confidence huilding
Blioad coeperative: partnerships
Clese space: support of diplemacy/

a Hard pewer
Dissuasion/Deterrence calculus
Increase cost toe benefit ratio for regues
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Security Spacepower

General Carl Von Clausewitz

SECUKILY SPACEPOWET IS GIE
more set of teols fier pelicy.

AWar Is a unity” that requires
full integratien of teo]s

Bt the: classical theorists
limited thelr discussien enly,
1o, War

Peace s a unpiy;, oo
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N Protecting Space Capanbilities

On Orhit Defenses

m Passive
Encryption
[Hardening

Redundancy. _
Maneuver o Survivanle

s Active (on-board or off) s Endurable

KEW.
e o s Recoveranle

[Decoys o Non-Recoverahle
s Chaff

= Flares
= Kites

= Towed Best Defensive Strategy:

ermestrialiinfirastructure & - Broad partnering on space systems
network defenses - Widely sharing data

- Distributed small satellite architectures

Ubiquitous and interdependent




(\ Negating Space Capabilities

Easier ternegate than te
protect space; capanilities

SpPacefaning Nearpeers e DEST0Y
will 'seek ter negate
AG\Versaiy/ space Systems
ASAP and keep them
down=—Increase: fieg &
friction

Negation Methods:
- Jamming
- Permanent Negation

- Reversible Negation
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&b Space superiority?

SpPace sUperiority. Is the relatve ability te
I space. (defend
satellites), but It alse requires the ability te
N Space: te hoestile
Actors Whe Wweuld exploit space for military
puUrpese (attack satellites).

Allwith' a senser off proportienality: and TAW.
Article Vs stance on aniinherent right ofi self
defense




National Defense University — Institute for National Strategic Studies

A/Security Spacepower: iniConflict

Should cenflict prevention fail, the' preKrt/ mission
Off SECUrILY SPaCEpPOWEr PECOMES SECUIFING
relative space sUperority over hostile foes so
it can! previde close space support to
terrestriall ierces engaged I theater combat—ay//
e wiile: systaliag s qlonal fiiss/ion; ol Wal: ana.

CONMICE preyventon eVerwiiere e/se o e glone.

Critical Proposition: If true, has great implications
for a nation’s spacepower strategy and
development of its capabillities
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&b \Weapons Ini Space?

A pelicy decisien, not a theoretical principle

IHOWEVEN:
s Earth-te-Space Weapons alieady: exist

a SUrfiace-te surfiace Weapens: already: travel theugh
space (IRBMs and IICBIVIS)

m Space-to-Eartih Wweapons: are: unlikely due te) Cost,
complexity, and vulReralility

a Space-te-space Wweapons are most likely i space: Is
Weaponizea
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Limitations of Secu rity Spacepower

Eragility of space: assets

Cost

Fechnoelegy’ and physical limitatiens
Vilneranility to detection
Premature legal regimes
Mistnderstoed By pelicy-makers
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(‘:Space and Natienal Security

ASSUMPTION:

Tihe nature: off military conflict will' remain; the same;, hewWever It
Willfvany in: fierm

PRINCIPLE:

The application off military spacepewer as meaning enly. i
Serving the ends; of pelicy.

PROPOSITION:

1. Offiense Is the: stronger: fermi off Warfare In space
2. Security spacefaring Is drven: by the securiity dilemma
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Tewards ;the Next: Space Age




. (\ Towards the Next Space Age

The next space age can be anticipated Iin
character...the timing cannot
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(. ihe Evolution of the Space Ages

EIRSH SECONID SPACE THIRD SPACE AGE
SPACEAGE ACGE (SPECULATIVE)
(COLD (Pest COLDWAR —
VWARY PRESENI)
SIGNALING EVENT _Sputnik _Collapse of the War'extended to
1957 USSR in 1991 SpAace?
~Space arms race?
_Settlements in space?
_[Harvesting space
FESOUICES?
GEOPOLITICAL _Bi-polar _Temporary U.S. _Multi-polar
POLARITY hegemony.
"Rise off counter-
pPalancing poewers
SPACE-ENABLED ACTORS Few _Vany/ “ALL
KEY SPACEFARERS US “US _China
"USSR -EU -US
"Emerging China “EU
_Resurgent Russia | -Russia
-Commercial India

venders

_Commercial venders
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o The Evolution of the Space Ages

FIRST SPACE

SECOND SPACE

THIRD. SPACE AGE

ACE ACE (SPECUICATHNE)
(COLD WAR) (Post: COLDWAR
— PRESEN)
SATELLITE - Viestly: single _Seme single: states _Mostly: multi-national
OWNERS states _Some multi=national COMSOortia
consortia _Seme! single states

EMPHASIS ON 1. Civil 1. Security 1. Commercial
SECTORS 2.  Security 2. Commercial 2.  Security

3. Commercial |3. Civil 3. Civil
ARCHITECTURES | -A few large, [ arge, multi-purpese [arger, more distributed

single-purpoese
capital satellites
-Single-purpese

capiial satellites
augmented by seme
smaller'satellites

constellations efi smaller:
satellites augmented: by,
some! larger satellites

satellites _Single-purpose satellites
_Rapid reconstitution
STATE DRIVERS | -Geopolitical _Geopolitical _Cosmological
_Econemic “Econemic
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2/ The Evolution of the Space Ages

SECURMATY
SEC{ CGRIE@CUTS

Intelligence/ISR
_Reduce fog
“Increase
transparency
—Treaty. compliance

_The aforementioned

_FOrce enhancement:
“Reduce friction
—Integrate terrestrial
forces
" |nformationalization
of warfare
[Leverage off of:
commercial sector

L he aforementioned

_Eorce application?
_Defensive systems
—Offensive systems
—Coercion Including
deterrence and
compellance from
space

-Mercenary space: forces?

COMMERCIAL
SECNIOR-OCUS

“Communications

_Communications
_|SR
_Jourism on orhit

“Communications

SR

PNT

“Resource hanvesting
“Jlourism onI Moeon/Mars
_Services to settlers

CIVIL SECTOR
FOCUS

“Manned Exploration
_Race to the Moon
~Shuttle

Manned Research
_Space Station
“Renewed Interest in
the Moon

_Revisit the Moon
_Rohbetic Expleration
~Research to reduce
commercial risk
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Implications; for

the United States
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Alternative Futures for Spacepowe

Euture scenaros Will lbertisedl te test the: principles
and' pPropositiens of the theery/ and derve Implications

for the United States:

x NIIC 2020: Mapping the Gleball Euiture
Davos Wora
Pax-Americana
/slamic Calprate
Pervasive lisecuity

s OECD 2030
Begaar iy Neigrnper. uniateralist U.S.
Ad Astra: multilateral approeaches
Eastern Star Rising: China-centric
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Concludmg ineughnts




_ Wiy DorEumans Go. 110) Space?

s peacerana - Staoiy

S| Prestige.

N Prospenty

S| Preservanonrana-Aavarcenient o
Wzlehsielel
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