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Beˬˢˡd Bˢ˨ˡda˥˜e˦: Ad˩aˡc˜ˡg L˜fe ˢˡ Ea˥˧˛
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Cˢˡ˧˥˜b˨˧ˢ˥˦: Ja˞e MacKeˡ˭ie Wˢˢd, Dˬ˟aˡ G˥ahaˠ, Sa˞˨˥a B˥eˡˡaˡ, Siˠˢˡe Ka˟a˧hi˟, Ma˧he˪ M. Wˢˢd,

R˨bˬ S˧e˩eˡ˦, Zacha˥ˬ G˥aˬ, Dh˥˨˩ Jˢh˥i

P˥ˢg˥aˠ Cˢˢ˥d˜ˡa˧ˢ˥˦: Saˠ Ki˥˞˪ˢˢd aˡd Dha˥˦h˨ˡ S˥idha˥aˡ

IQWURGXFWLRQ

Sˣace ˧echˡˢ˟ˢgie˦ ha˩e hi˦˧ˢ˥ica˟˟ˬ beeˡ d˥i˩eˡ bˬ a ˤ˨e˦˧ fˢ˥ di˦cˢ˩e˥ˬ aˡd ˨ˡde˥˦˧aˡdiˡg ˢf

˧he cˢ˦ˠˢ˦. The cˢˡ˦eˤ˨eˡce ˢf ˦ˣace e˫ˣ˟ˢ˥a˧iˢˡ e˫˧eˡd˦ fa˥ beˬˢˡd ˨ˡde˥˦˧aˡdiˡg; ˣi˩ˢ˧a˟

˧echˡˢ˟ˢgica˟ ad˩aˡceˠeˡ˧˦ caˡ eˡhaˡce ˧he ˤ˨a˟i˧ˬ ˢf ˟ife ˢˡ Ea˥˧h1. ϟBeˬˢˡd Bˢ˨ˡda˥ie˦Ϡ

ˣ˥e˦eˡ˧˦ a cˢˠˣ˥eheˡ˦i˩e aˡa˟ˬ˦i˦ ˢf hˢ˪ a ˩a˥ie˧ˬ ˢf ˦˧˥a˧egic ˥ecˢˠˠeˡda˧iˢˡ˦ caˡ bˢ˟˦˧e˥

A˨˦˧˥a˟iaϠ˦ caˣabi˟i˧ie˦ ˧h˥ˢ˨ghˢ˨˧ ˧he ˦ˣace iˡd˨˦˧˥ˬ, ˪hi˟e a˟˦ˢ ˥ecˢˠˠeˡdiˡg ˞eˬ ˦ˣace

˧echˡˢ˟ˢgie˦ ˧ha˧ caˡ be ˥eˣ˨˥ˣˢ˦ed ˧ˢ beˡefi˧ ˧e˥˥e˦˧˥ia˟ ˟ife.

Beˬˢˡd Bˢ˨ˡda˥ie˦ i˦ di˩ided iˡ˧ˢ ˧˪ˢ b˥ˢad ˦ec˧iˢˡ˦, each ˪i˧h ˦e˩e˥a˟ ˥ecˢˠˠeˡda˧iˢˡ˦

˪i˧hiˡ i˧. Sec˧iˢˡ ˢˡe i˦ eˡ˧i˧˟ed Emˣˢ˪e˥iˡg A˨˦˧˥alia'˦ Sˣace Sec˧ˢ˥ - A Bl˨eˣ˥iˡ˧ fˢ˥ S˧˥a˧egic

Ad˩aˡcemeˡ˧˦. The˦e ˥ecˢˠˠeˡda˧iˢˡ˦ fˢc˨˦ ˢˡ d˥i˩iˡg ˦ˬ˦˧eˠic chaˡge˦ ˪i˧hiˡ ˧he

A˨˦˧˥a˟iaˡ ˦ˣace ˦ec˧ˢ˥ ˧ˢ fˢ˦˧e˥ iˡˡˢ˩a˧iˢˡ aˡd ecˢˡˢˠic g˥ˢ˪˧h, ˧he e˫ˣaˡ˦iˢˡ ˢf ed˨ca˧iˢˡa˟

iˡi˧ia˧i˩e˦ aˡd ˧he cˢ˟˟abˢ˥a˧iˢˡ be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧ aˡd iˡd˨˦˧˥ˬ. Sec˧iˢˡ ˧˪ˢ i˦ ˧i˧˟ed

Ha˥ˡe˦˦iˡg A˨˦˧˥aliaϠ˦ Sˣace Sec˧ˢ˥ - U˧ili˦iˡg Sˣace Techˡˢlˢgie˦ fˢ˥ Ea˥˧hϠ˦ Challeˡge˦. I˧

iˡc˟˨de˦ ˥ecˢˠˠeˡda˧iˢˡ˦ ˧ha˧ aiˠ ˧ˢ ˨˧i˟i˦e A˨˦˧˥a˟ia'˦ ˦ˣace caˣabi˟i˧ie˦ ˧ˢ add˥e˦˦

Ea˥˧h-ba˦ed cha˟˟eˡge˦, eˠˣˢ˪e˥iˡg iˡd˨˦˧˥ie˦ aˡd ˦ˢ˩e˥eigˡ caˣabi˟i˧ˬ, iˠˣ˥ˢ˩iˡg ˞ˡˢ˪˟edge

ˢf h˨ˠaˡ ˣhˬ˦iˢ˟ˢgˬ, eˡhaˡciˡg eˡ˩i˥ˢˡˠeˡ˧a˟ aˡd ag˥ic˨˟˧˨˥e ˠˢˡi˧ˢ˥iˡg ˧h˥ˢ˨gh ˣ˥edic˧i˩e

aˡa˟ˬ˦i˦ aˡd cˢˡ˧˥ib˨˧iˡg ˧ˢ ˠi˧iga˧iˡg g˟ˢba˟ cha˟˟eˡge˦ ˦˨ch a˦ c˟iˠa˧e chaˡge.

PUREOHP SWDWHPHQW

A˨˦˧˥a˟ia ha˦ aˡ iˡhe˥eˡ˧ ad˩aˡ˧age iˡ ˥ega˥d˦ ˧ˢ de˩e˟ˢˣˠeˡ˧˦ iˡ ˧he ˦ˣace iˡd˨˦˧˥ˬ d˨e ˧ˢ i˧˦

geˢg˥aˣhica˟ ˟ˢca˧iˢˡ, ˦˧˥ˢˡg iˡ˧e˥ˡa˧iˢˡa˟ ˣa˥˧ˡe˥˦hiˣ˦ aˡd ˨ˡiˤ˨e ˧echˡˢ˟ˢgica˟ ˦˧˥eˡg˧h˦,

hˢ˪e˩e˥, ˧hi˦ i˦ ˡˢ˧ beiˡg f˨˟˟ˬ ˨˧i˟i˦ed. Thi˦ ˥eˣˢ˥˧ aiˠ˦ ˧ˢ add˥e˦˦ hˢ˪ A˨˦˧˥a˟ia caˡ caˣi˧a˟i˦e ˢˡ

i˧˦ ˦˧˥eˡg˧h˦ iˡ ˧he g˟ˢba˟ ˦ˣace ˦ec˧ˢ˥ aˡd ad˩aˡce ˦ˣace de˩e˟ˢˣˠeˡ˧ ˧ˢ iˠˣ˥ˢ˩e ˧he ˤ˨a˟i˧ˬ

ˢf ˟ife ˢf ˧hˢ˦e ˢˡ Ea˥˧h.
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MHWKRGRORJ\

D˨˥iˡg ˧he 12-˪ee˞ ˣe˥iˢd ˢf ˧he A˦˧˥a P˥ˢg˥aˠ, Teaˠ Baˡ˞˦ia de˩e˟ˢˣed ˡiˡe ˥ecˢˠˠeˡda˧iˢˡ˦

˧ˢ be ˣ˥e˦eˡ˧ed ˧ˢ ˧he A˨˦˧˥a˟iaˡ ˦ˣace iˡd˨˦˧˥ˬ. Th˥ˢ˨gh di˟igeˡ˧ ˥e˦ea˥ch, di˦c˨˦˦iˢˡ˦ aˡd

g˨idaˡce f˥ˢˠ ˣ˥ˢfe˦˦iˢˡa˟˦ iˡ ˧he iˡd˨˦˧˥ˬ, Teaˠ Baˡ˞˦ia de˩e˟ˢˣed ˞eˬ ˥ecˢˠˠeˡda˧iˢˡ˦ ˪i˧h

˧he cˢˠˠˢˡ gˢa˟ ˢf be˧˧e˥iˡg ˟ife iˡ A˨˦˧˥a˟ia ˧h˥ˢ˨gh ˧he ˦ˣace ˦ec˧ˢ˥.

Teaˠ Baˡ˞˦ia aˣˣ˥ˢached ˧he de˩e˟ˢˣˠeˡ˧ ˢf i˧˦ ˥ecˢˠˠeˡda˧iˢˡ˦ a˦ ˣ˥ˢ˦ˣec˧i˩e

˦˧a˞ehˢ˟de˥˦ iˡ ˧he ˦ˣace ˦ec˧ˢ˥, ˧ˢ effec˧i˩e˟ˬ ˨ˡde˥˦˧aˡd i˧˦ ˟iˠi˧a˧iˢˡ˦ aˡd a˥ea˦ ˪he˥e

iˠˣ˥ˢ˩eˠeˡ˧˦ cˢ˨˟d be ˪e˟cˢˠed. Th˥ˢ˨gh iˡdeˣeˡdeˡ˧ aˡd g˥ˢ˨ˣ ˥e˦ea˥ch, cˢ˨ˣ˟ed ˪i˧h

e˫˧eˡ˦i˩e di˦c˨˦˦iˢˡ, Teaˠ Baˡ˞˦ia ˪a˦ ab˟e ˧ˢ ˥efiˡe i˧˦ ˞ˡˢ˪˟edge ˧ˢ geˡe˥a˧e ˧he ˡiˡe

˥ecˢˠˠeˡda˧iˢˡ˦ be˟ie˩ed ˧ˢ be ˠˢ˦˧ ˣe˥˧iˡeˡ˧ ˧ˢ ˧he A˨˦˧˥a˟iaˡ ˦ˣace iˡd˨˦˧˥ˬ.

Sˢˠe c˥i˧ica˟ a˦˦˨ˠˣ˧iˢˡ˦ ˪e˥e ˠade ˧ˢ eˡ˦˨˥e ˧he acc˨˥acˬ, cˢhe˦iˢˡ aˡd ˦˨cce˦˦ ˢf ˧hi˦

˪hi˧e ˣaˣe˥. The ˧ˢˣic ˧he˦i˦ ˪a˦ b˥ˢad˟ˬ iˡ˧e˥ˣ˥e˧ed ˧ˢ eˡab˟e ˥ecˢˠˠeˡda˧iˢˡ˦ di˥ec˧ed bˢ˧h

˧ˢ˪a˥d˦ ˧he A˨˦˧˥a˟iaˡ Gˢ˩e˥ˡˠeˡ˧ aˡd A˨˦˧˥a˟iaˡ Sˣace Ageˡcˬ (ϟ˧he AgeˡcˬϠ) aˡd ˧ˢ iˡd˨˦˧˥ˬ,

iˡc˟˨diˡg ˧he Aˡdˬ Thˢˠa˦ Sˣace Fˢ˨ˡda˧iˢˡ (ϟ˧he Fˢ˨ˡda˧iˢˡϠ).

SHFWLRQ 1: EPSRZHULQJ AXVWUDOLD'V SSDFH SHFWRU - A BOXHSULQW

IRU SWUDWHJLF AGYDQFHPHQWV

RHFRPPHQGDWLRQ 1: TKH AQG\ TKRPDV SSDFH FRXQGDWLRQ VKRXOG H[SDQG DQG

GHYHORS LWV KLdV LQ SSace PURgUaP WR IRFXV RQ WKH VHQLRU VHFRQGDU\ VFKRRO OHYHO.

The Aˡdˬ Thˢˠa˦ Sˣace Fˢ˨ˡda˧iˢˡ ˦hˢ˨˟d e˫ˣaˡd aˡd de˩e˟ˢˣ i˧˦ Kid˦ iˡ Sˣace P˥ˢg˥am

(KISP), ˪hich aiˠ˦ ˧ˢ iˡ˦ˣi˥e ˣ˥iˠa˥ˬ ˦chˢˢ˟ aged ˞id˦ ˧ˢ ideˡ˧ifˬ aˡd ˦ˢ˟˩e ˥ea˟-˪ˢ˥˟d ˣ˥ˢb˟eˠ˦

˥e˟a˧iˡg ˧ˢ ˦ˣace,2 ˧ˢ fˢc˨˦ ˢˡ ˦eˡiˢ˥ ˦ecˢˡda˥ˬ ˦˧˨deˡ˧˦ aˡd ed˨ca˧ˢ˥˦. Thi˦ e˫ˣaˡded ˣ˥ˢg˥aˠ

˪ˢ˨˟d aiˠ ˧ˢ f˨˥˧he˥ ˣ˥ˢˠˢ˧e ˧he ˦ˣace a˪a˥eˡe˦˦ KISP iˠˣ˟eˠeˡ˧˦, ˪hi˟e addiˡg a di˦˧iˡc˧

fˢc˨˦ ˢˡ ˣ˥ˢ˦ˣec˧i˩e ca˥ee˥˦ iˡ ˧he A˨˦˧˥a˟iaˡ ˦ˣace ˦ec˧ˢ˥. A˟˧hˢ˨gh ˧he Fˢ˨ˡda˧iˢˡ c˨˥˥eˡ˧˟ˬ

bˢa˦˧˦ iˡi˧ia˧i˩e˦ fˢ˥ ˦ecˢˡda˥ˬ ˦˧˨deˡ˧˦, i˧ dˢe˦ ˡˢ˧ ha˩e aˡˬ geˡe˥a˟i˦ed ˣ˥ˢg˥aˠ˦ di˥ec˧ed a˧

˦ecˢˡda˥ˬ ˦˧˨deˡ˧˦3. Thi˦ ˣ˥ˢg˥aˠ ˪ˢ˨˟d b˥idge ˧he gaˣ be˧˪eeˡ ˧he ˠˢ˥e ˥˨diˠeˡ˧a˥ˬ KISP

aˡd ˧he Ma˥˦ P˥ˢg˥am, a ˣ˥ˢjec˧-ba˦ed ˣ˥ˢg˥aˠ fˢ˥ ˬea˥˦ 7 ˧h˥ˢ˨gh 10 ˦˧˨deˡ˧˦.

Thi˦ ˥ecˢˠˠeˡda˧iˢˡ ad˩aˡce˦ ˧he Fˢ˨ˡda˧iˢˡϠ˦ ˩i˦iˢˡ, ˠi˦˦iˢˡ aˡd ˣ˨˥ˣˢ˦e.4 The e˫i˦˧iˡg

˟aˡd˦caˣe ˢf ˦iˠi˟a˥ ˣ˥ˢg˥aˠ˦ dˢ ˡˢ˧ di˥ec˧˟ˬ ˧a˥ge˧ ˧he ˦eˡiˢ˥ high ˦chˢˢ˟ deˠˢg˥aˣhic;5,6,7 a

deˠˢg˥aˣhic ˪hich i˦ ˠˢ˦˧ c˥i˧ica˟˟ˬ eˡgaged ˧ˢ e˫ˣaˡd ˧he A˨˦˧˥a˟iaˡ ˦ˣace ˦ec˧ˢ˥ aˡd

˦ˢ˩e˥eigˡ ˦ˣace ˧echˡˢ˟ˢgˬ iˡ ˧he ˡea˥ f˨˧˨˥e. C˨˥˥eˡ˧ ˧e˥˧ia˥ˬ ˣ˥ˢjec˧˦ ˦˨ch a˦ ˧he A˨˦˧˥a˟iaˡ

Uˡi˩e˥˦i˧ie˦ Rˢc˞e˧ Cˢˠˣe˧i˧iˢˡ, A˨˦˧˥a˟iaˡ Rˢ˩e˥ Cha˟˟eˡge, a˟ˢˡg˦ide ˡ˨ˠe˥ˢ˨˦ C˨beSa˧

iˡi˧ia˧i˩e˦ ˦˨ch a˦ ˧he Uˡi˩e˥˦i˧ˬ ˢf Me˟bˢ˨˥ˡeϠ˦ SˣIRIT, a˟˥eadˬ ˣ˥ˢ˩ide e˫˧˥ac˨˥˥ic˨˟a˥
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ˢˣˣˢ˥˧˨ˡi˧ie˦ fˢ˥ ˦˧˨deˡ˧˦ a˧˧eˡdiˡg ˨ˡi˩e˥˦i˧ˬ. The˥efˢ˥e, ˧he Fˢ˨ˡda˧iˢˡϠ˦ ˦˨cce˦˦f˨˟ aˣˣ˟ica˧iˢˡ

ˢf ˧hi˦ ˣ˥ˢg˥aˠ ˪ˢ˨˟d eˡ˦˨˥e ˧ha˧ ˦˧˨deˡ˧˦ ˢf a˟˟ age˦ caˡ eˡgage ˪i˧h ˧he ˦ˣace ˦ec˧ˢ˥.

Thi˦ ˥ecˢˠˠeˡda˧iˢˡ i˦ ˦ˣecifica˟˟ˬ di˥ec˧ed ˧ˢ˪a˥d ˦eˡiˢ˥ ˦ecˢˡda˥ˬ ˦˧˨deˡ˧˦, hˢ˪e˩e˥, i˧˦

˦cˢˣe ˠaˬ be e˫ˣaˡded ˧ˢ be ˠˢ˥e iˡf˟˨eˡ˧ia˟. Ra˧he˥ ˧haˡ j˨˦˧ beiˡg aˡ e˫˧˥ac˨˥˥ic˨˟a˥, ˢˣ˧-iˡ

ˣ˥ˢg˥aˠ fˢ˥ ˦˧˨deˡ˧˦, ˧he Fˢ˨ˡda˧iˢˡ ˠaˬ ˣ˥ˢˣˢ˦e iˡ˧eg˥a˧iˡg a fˢc˨˦ed ˦ˣace ˧ˢˣic iˡ ˧he

S˧age 5 c˨˥˥ic˨˟˨ˠ cˢˠbiˡiˡg e˟eˠeˡ˧˦ f˥ˢˠ di˦˧iˡc˧ ha˥d ˦cieˡce˦ ˧a˨gh˧ a˧ ˧hi˦ ˟e˩e˟. F˨˥˧he˥,

de˩e˟ˢˣiˡg ˧he e˫i˦˧iˡg Ma˥˦ P˥ˢg˥am fˢ˥ ˬea˥˦ 7 ˧h˥ˢ˨gh 10 ˦˧˨deˡ˧˦ iˡ˧ˢ a ˦ˠˢˢ˧h ˣa˧h˪aˬ iˡ

˧hi˦ ˡe˪ ˣ˥ˢg˥aˠ ˪ˢ˨˟d a˟˟ˢ˪ ˦˧˨deˡ˧˦ ˧ˢ eˡgage ˪i˧h ˧he Fˢ˨ˡda˧iˢˡϠ˦ iˡi˧ia˧i˩e˦ e˩e˥ˬ ˬea˥.

Thi˦ ˥ecˢˠˠeˡda˧iˢˡ i˦ iˡ˧eˡded ˧ˢ be iˠˣ˟eˠeˡ˧ab˟e ˪i˧h ˠiˡiˠa˟ ˨ˣf˥ˢˡ˧ cˢ˦˧˦. The ˦cˢˣe ˢf

˧he ˣ˥ˢg˥aˠ ˪ˢ˨˟d be deˣeˡdeˡ˧ ˢˡ iˡ˩e˦˧ˠeˡ˧ f˥ˢˠ ˧he Fˢ˨ˡda˧iˢˡ, ˣˢ˦˦ib˟e iˡd˨˦˧˥ˬ ˢ˥ ˟ˢca˟

b˨˦iˡe˦˦ ˦ˣˢˡ˦ˢ˥˦, aˡd if ˦˧˨deˡ˧˦ ˣaˬ ˧ˢ a˧˧eˡd. A˦ ˦˨ch, ˧he ˟iˠi˧a˧iˢˡ˦ ˢf ˧hi˦ ˥ecˢˠˠeˡda˧iˢˡ

a˥e iˡ ˧he fiˡaˡcia˟ iˡ˩e˦˧ˠeˡ˧ ˣ˥ˢ˩ided aˡd ˣˢ˦˦ib˟e ˦˧˨deˡ˧ ˡ˨ˠbe˥˦ iˡ ˧he ˣ˥ˢg˥aˠ i˧˦e˟f.

Idea˟˟ˬ, ˠa˫iˠi˦iˡg ˧he ˥each ˢf ˧hi˦ ˣ˥ˢg˥aˠ ˪ˢ˨˟d fˢ˥˪a˥d ˧he A˨˦˧˥a˟iaˡ ˦ˣace ˦ec˧ˢ˥Ϡ˦

iˡ˧e˥e˦˧˦ bˬ fˢ˦˧e˥iˡg ˣa˦˦iˢˡ ˢf ˦˧˨deˡ˧˦ aˡd eˡcˢ˨˥agiˡg ˦ˣace ca˥ee˥ ˣa˧h˪aˬ˦.

RHFRPPHQGDWLRQ 2: TKH AXVWUDOLDQ SSDFH AJHQF\, ZLWK FROODERUDWLRQ IURP WKH AQG\

TKRPDV SSDFH FRXQGDWLRQ, VKRXOG GHYHORS D VWUXFWXUHG FROODERUDWLRQ IUDPHZRUN

EHWZHHQ JRYHUQPHQW DQG SULYDWH VSDFH LQGXVWU\ IRU HĳHFWLYH MRLQW VSDFH LQLWLDWLYHV.

Cˢ˟˟abˢ˥a˧iˢˡ ˦e˥˩e˦ a˦ ˧he cˢ˥ˡe˥˦˧ˢˡe ˢf iˡˡˢ˩a˧iˢˡ aˡd ad˩aˡceˠeˡ˧ iˡ ˧he ˦ˣace ˦ec˧ˢ˥.8 A

˦˧˥˨c˧˨˥ed cˢ˟˟abˢ˥a˧iˢˡ f˥aˠe˪ˢ˥˞ be˧˪eeˡ ˧he Ageˡcˬ aˡd ˧he ˣ˥i˩a˧e ˦ˣace iˡd˨˦˧˥ˬ i˦

e˦˦eˡ˧ia˟ ˧ˢ d˥i˩e jˢiˡ˧ ˦ˣace iˡi˧ia˧i˩e˦. A˨˦˧˥a˟ia i˦ ˣ˥e˦eˡ˧˟ˬ ˥aˡ˞ed 18˧h aˠˢˡg G20 ˡa˧iˢˡ˦ iˡ

˧e˥ˠ˦ ˢf ˦ˣace iˡ˩e˦˧ˠeˡ˧.9 Wˢ˥˟d˪ide, gˢ˩e˥ˡˠeˡ˧˦ a˥e ˧he ˠaiˡ iˡ˩e˦˧ˢ˥˦ iˡ ˦ˣace ac˧i˩i˧ie˦.10

Hˢ˪e˩e˥, ˧he˥e i˦ a di˦ce˥ˡib˟e ˦hif˧ ˢcc˨˥˥iˡg iˡ ˣ˨b˟ic-ˣ˥i˩a˧e ˥e˟a˧iˢˡ˦ ˪i˧hiˡ ˧he ˦ˣace ˦ec˧ˢ˥,11

d˥i˩eˡ bˬ a g˥ˢ˪iˡg ac˞ˡˢ˪˟edgˠeˡ˧ ˢf ˧he ˦igˡificaˡ˧ ecˢˡˢˠic beˡefi˧˦ de˥i˩ed f˥ˢˠ

cˢ˟˟abˢ˥a˧i˩e ˦ˣace eˡdea˩ˢ˨˥˦.12 A˨˦˧˥a˟ia caˡ ˟e˩e˥age ˧hi˦ aˡd f˨˥˧he˥ eˡhaˡce i˧˦

cˢ˟˟abˢ˥a˧i˩e effˢ˥˧˦ bˬ d˥a˪iˡg iˡ˦ˣi˥a˧iˢˡ f˥ˢˠ ˦˨cce˦˦f˨˟ iˡ˧e˥ˡa˧iˢˡa˟ ˠˢde˟˦. Fˢ˥ iˡ˦˧aˡce,

iˡi˧ia˧i˩e˦ ˟i˞e ˧he Cˢ˟˟abˢ˥a˧iˢˡ˦ fˢ˥ Cˢˠˠe˥cia˟ Sˣace Caˣabi˟i˧ie˦-2 (CCSC-2)13 iˡ ˧he Uˡi˧ed

S˧a˧e˦ ˣ˥ˢ˩ide ˩a˟˨ab˟e iˡ˦igh˧˦ iˡ˧ˢ effec˧i˩e ˣa˥˧ˡe˥˦hiˣ ˦˧˥a˧egie˦.

The CCSC-2 ˣ˥ˢg˥aˠˠe, ˟ed bˬ NASA, e˫eˠˣ˟ifie˦ effec˧i˩e cˢ˟˟abˢ˥a˧iˢˡ be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧

aˡd ˣ˥i˩a˧e eˡ˧i˧ie˦, ˥e˦˨˟˧iˡg iˡ ˡˢ˧ab˟e ad˩aˡceˠeˡ˧˦ iˡ ˦ˣace-˥e˟a˧ed ˧echˡˢ˟ˢgie˦14. Th˥ˢ˨gh

˨ˡf˨ˡded ag˥eeˠeˡ˧˦, CCSC-2 faci˟i˧a˧e˦ cˢ˟˟abˢ˥a˧iˢˡ bˬ ˟e˩e˥agiˡg NASA'˦ ˧echˡica˟ e˫ˣe˥˧i˦e,

e˫ˣe˥ieˡce, ˧echˡˢ˟ˢgie˦, aˡd da˧a ˧ˢ ad˩aˡce cˢˠˠe˥cia˟ ˦ˣace-˥e˟a˧ed effˢ˥˧˦,

deˠˢˡ˦˧˥a˧iˡg ˧he ˧˥aˡ˦fˢ˥ˠa˧i˩e iˠˣac˧ ˢf cˢ˟˟abˢ˥a˧i˩e effˢ˥˧˦ be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧ aˡd

ˣ˥i˩a˧e eˡ˧i˧ie˦ ˪i˧h ˠaˡˬ iˡˡˢ˩a˧iˢˡ˦ ˢ˥igiˡa˟˟ˬ de˩e˟ˢˣed fˢ˥ ˦ˣace ˠi˦˦iˢˡ˦ fiˡdiˡg ˣ˥ac˧ica˟
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aˣˣ˟ica˧iˢˡ˦ ˢˡ Ea˥˧h.15 Thi˦ ˦˨cce˦˦ eˠˣha˦i˦e˦ ˧he ˦igˡificaˡce ˢf ˦˧˥a˧egic cˢ˟˟abˢ˥a˧iˢˡ

be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧ aˡd ˣ˥i˩a˧e ˦ec˧ˢ˥˦ iˡ d˥i˩iˡg ad˩aˡceˠeˡ˧˦ iˡ ˧he ˦ˣace ˦ec˧ˢ˥.

B˨i˟diˡg ˢˡ ˧he ˟e˦˦ˢˡ˦ ˟ea˥ˡed f˥ˢˠ iˡi˧ia˧i˩e˦ ˟i˞e CCSC-2, A˨˦˧˥a˟ia cˢ˨˟d ˟e˩e˥age ˦iˠi˟a˥

ˣa˥˧ˡe˥˦hiˣ ˦˧˥a˧egie˦ ˧ˢ acce˟e˥a˧e i˧˦ ˦ˣace caˣabi˟i˧ie˦ aˡd fˢ˦˧e˥ iˡˡˢ˩a˧iˢˡ. Thi˦ aˣˣ˥ˢach

cˢ˨˟d he˟ˣ A˨˦˧˥a˟ia ˢ˩e˥cˢˠe i˧˦ ˟ag iˡ ˦ˣace iˡ˩e˦˧ˠeˡ˧ ˥e˟a˧i˩e ˧ˢ ˢ˧he˥ OECD cˢ˨ˡ˧˥ie˦. The

˞eˬ iˡi˧ia˧i˩e˦ ˟i˦˧ed be˟ˢ˪ ˟e˩e˥age ˧he ˦˧˥eˡg˧h˦ ˢf bˢ˧h gˢ˩e˥ˡˠeˡ˧ aˡd ˣ˥i˩a˧e eˡ˧i˧ie˦,

acce˟e˥a˧iˡg ˧echˡˢ˟ˢgica˟ iˡˡˢ˩a˧iˢˡ iˡ ˧he ˦ˣace ˦ec˧ˢ˥ aˡd d˥i˩iˡg ecˢˡˢˠic g˥ˢ˪˧h.

● Iˠˣ˥ˢ˩e ˣa˧h˪aˬ˦ fˢ˥ ˦ˠa˟˟ aˡd ˠedi˨ˠ-˦i˭ed eˡ˧e˥ˣ˥i˦e˦ (SME˦) ˧ˢ ˣa˥˧iciˣa˧e iˡ

gˢ˩e˥ˡˠeˡ˧ cˢˡ˧˥ac˧˦ ˥e˟a˧ed ˧ˢ ˦ˣace bˬ ˦iˠˣ˟ifˬiˡg g˥aˡ˧ aˣˣ˟ica˧iˢˡ ˣ˥ˢced˨˥e˦.

● C˥ea˧e jˢiˡ˧ ˥e˦ea˥ch aˡd de˩e˟ˢˣˠeˡ˧ ˣ˥ˢg˥aˠ˦ ˪i˧h ˦ha˥ed f˨ˡdiˡg aˡd ˥e˦ˢ˨˥ce˦ f˥ˢˠ

bˢ˧h gˢ˩e˥ˡˠeˡ˧ aˡd ˣ˥i˩a˧e eˡ˧i˧ie˦.

● Faci˟i˧a˧e ˧echˡˢ˟ˢgˬ ˧˥aˡ˦fe˥ aˡd iˡ˧e˟˟ec˧˨a˟ ˣ˥ˢˣe˥˧ˬ ag˥eeˠeˡ˧˦ ˧ˢ eˡcˢ˨˥age ˧he

e˫chaˡge ˢf iˡˡˢ˩a˧iˢˡ˦ be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧ aˡd ˣ˥i˩a˧e eˡ˧i˧ie˦.

● Eˡcˢ˨˥age jˢiˡ˧ ˩eˡ˧˨˥e˦ ˢ˥ cˢˡ˦ˢ˥˧ia fˢ˥ˠa˧iˢˡ be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧ ageˡcie˦, ˣ˥i˩a˧e

cˢˠˣaˡie˦, aˡd acadeˠic iˡ˦˧i˧˨˧iˢˡ˦ ˧ˢ ˧ac˞˟e ˟a˥ge˥-˦ca˟e ˦ˣace ˣ˥ˢjec˧˦ cˢ˟˟abˢ˥a˧i˩e˟ˬ.

The˦e iˡi˧ia˧i˩e˦ ˪ˢ˨˟d c˨˟˧i˩a˧e a ˥ˢb˨˦˧ ˡe˧˪ˢ˥˞ ˢf SME˦, ˦˧a˥˧˨ˣ˦, ˠajˢ˥ iˡd˨˦˧˥ˬ ˣa˥˧ˡe˥˦ aˡd

gˢ˩e˥ˡˠeˡ˧ iˡ ˧he ˦ˣace ˦ec˧ˢ˥. Iˠˣ˟eˠeˡ˧a˧iˢˡ ˢf ˧he˦e iˡi˧ia˧i˩e˦ ˪ˢ˨˟d iˡ˩ˢ˟˩e ˧he

e˦˧ab˟i˦hˠeˡ˧ ˢf aˡ ad˩i˦ˢ˥ˬ cˢˠˠi˧˧ee. Cˢˠˣ˥i˦iˡg ˥eˣ˥e˦eˡ˧a˧i˩e˦ f˥ˢˠ gˢ˩e˥ˡˠeˡ˧, iˡd˨˦˧˥ˬ,

aˡd acadeˠia, ˧hi˦ cˢˠˠi˧˧ee ˪ˢ˨˟d eˡ˦˨˥e a cˢˠˣ˥eheˡ˦i˩e aˡd iˡc˟˨˦i˩e aˣˣ˥ˢach.

Bˬ adaˣ˧iˡg ˦˨cce˦˦f˨˟ iˡ˧e˥ˡa˧iˢˡa˟ ˠˢde˟˦ ˧ˢ ˧he A˨˦˧˥a˟iaˡ cˢˡ˧e˫˧, ˧he Ageˡcˬ, iˡ

cˢ˟˟abˢ˥a˧iˢˡ ˪i˧h ˧he Fˢ˨ˡda˧iˢˡ, caˡ fˢ˦˧e˥ effec˧i˩e jˢiˡ˧ ˦ˣace iˡi˧ia˧i˩e˦. Thi˦ iˡi˧ia˧i˩e ˦ee˞˦

˧ˢ eˡhaˡce A˨˦˧˥a˟ia'˦ cˢˠˣe˧i˧i˩eˡe˦˦ ˢˡ ˧he g˟ˢba˟ ˦˧age aˡd ad˩aˡce i˧˦ ˦ˣace caˣabi˟i˧ie˦,

ˣˢ˦i˧iˢˡiˡg ˧he cˢ˨ˡ˧˥ˬ a˦ a ˦igˡificaˡ˧ ˣ˟aˬe˥ iˡ ˧he g˟ˢba˟ ˦ˣace a˥eˡa aˡd ˟e˩e˥agiˡg

iˡˡˢ˩a˧i˩e ˧echˡˢ˟ˢgie˦ fˢ˥ cˢˠˠe˥cia˟ ˨˦e.

RHFRPPHQGDWLRQ 3: SWUHQJWKHQ AXVWUDOLDŖV VSDFH HQWUHSUHQHXULDOLVP WKURXJK MRLQW

H[SHUWLVH DQG IXQGLQJ: WLPH IRU D NDWLRQDO SSDFH IQQRYDWLRQ FXQG?

A˨˦˧˥a˟ia ˥aˡ˞˦ 62 ˢ˨˧ ˢf 64 cˢ˨ˡ˧˥ie˦ ˪heˡ i˧ cˢˠe˦ ˧ˢ eˡ˧˥eˣ˥eˡe˨˥˦hiˣ a˦ ˣ˥ˢˣˢ˦ed bˬ

A˨˦˧˥aliaˡ Fiˡaˡcial Re˩ie˪ iˡ 2023, d˨e ˧ˢ ˟ˢ˪ ˥aˡ˞iˡg˦ a˥ˢ˨ˡd idea˦ aˡd iˡˡˢ˩a˧iˢˡ ˦˧eˠˠiˡg

f˥ˢˠ A˨˦˧˥a˟iaϠ˦ ˟ac˞ ˢf ϟecˢˡˢˠic cˢˠˣ˟e˫i˧ˬϠ.16 The ˡa˧iˢˡϠ˦ c˨˥˥eˡ˧ ˣˢ˦i˧iˢˡ iˡ ˥e˟a˧iˢˡ ˧ˢ ˦ˣace

˦hˢ˪˦ ˧ha˧ A˨˦˧˥a˟ia ha˦ cˢˠˠi˧˧ed aˣˣ˥ˢ˫iˠa˧e˟ˬ $360 ˠi˟˟iˢˡ ˧ˢ g˥ˢ˪ i˧˦ ˦ˣace iˡf˥a˦˧˥˨c˧˨˥e

˦iˡce 2020, aˡd ˧he Defeˡce Fˢ˥ce S˧˥˨c˧˨˥e P˟aˡ cˢˠˠi˧˦ $7-10 bi˟˟iˢˡ ˧ˢ ˦ˣace ˢ˩e˥ ˧he ˡe˫˧

decade.17,18 The˦e a˥e ˦˧eˣ˦ iˡ ˧he ˥igh˧ di˥ec˧iˢˡ fˢ˥ A˨˦˧˥a˟iaϠ˦ ˦ˣace iˡd˨˦˧˥ˬ, hˢ˪e˩e˥ if a

˦˧˥ˢˡge˥ ˦ˣace ˦ec˧ˢ˥ i˦ ˧ˢ de˩e˟ˢˣ, cˢˡ˦ide˥a˧iˢˡ˦ ˦hˢ˨˟d ˡˢ˧ j˨˦˧ be ˢˡ ˧he ˦˨ˣˣ˟ˬ ˢf f˨ˡd˦ ˧ˢ

˧a˥ge˧ ˦ˣace cˢˠˣaˡie˦, b˨˧ ˢˡ fˢ˦˧e˥iˡg aˡ eˡ˩i˥ˢˡˠeˡ˧ ˪he˥e ˦ˣace ˩eˡ˧˨˥e˦ caˡ be f˥˨i˧f˨˟.
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Thi˦ eˡ˧˥eˣ˥eˡe˨˥ia˟ eˡ˩i˥ˢˡˠeˡ˧ ha˦ beeˡ ˦hˢ˪ˡ ˧ˢ ha˩e a g˥ea˧e˥ eˤ˨i˟ib˥i˨ˠ ˥e˦ˣˢˡ˦e iˡ

˩eˡ˧˨˥e caˣi˧a˟ gˢiˡg ˧ˢ ˩eˡ˧˨˥e˦ iˡ ˪hich deˠaˡd ha˦ ˦hif˧ed a˦ ˢˣˣˢ˦ed ˧ˢ ˦˨ˣˣ˟ˬ,19 ˧ha˧ i˦,

f˥ˢˠ ˦˧iˠ˨˟a˧iˡg, iˡc˥ea˦iˡg aˡd iˠˣ˥ˢ˩iˡg ˩eˡ˧˨˥e˦ ˧ha˧ ha˩e ˧he ˣˢ˧eˡ˧ia˟ ˧ˢ ˣ˥ˢ˩ide

˪ˢ˥˧h˪hi˟e ˥e˧˨˥ˡ˦. Thi˦ i˦ ˪he˥e ˩a˟˨e-addiˡg ˦e˥˩ice˦ caˡ iˡc˥ea˦e ˦ˣace ˩eˡ˧˨˥e ˣˢ˧eˡ˧ia˟ iˡ

A˨˦˧˥a˟ia ˩ia ˠeˡ˧ˢ˥iˡg, ˡe˧˪ˢ˥˞˦ aˡd cˢˡˡec˧iˢˡ˦, aˡd e˫ˣaˡ˦iˢˡ caˣabi˟i˧ˬ.20 Re˦ea˥ch f˥ˢˠ

Ha˥˩a˥d B˨˦iˡe˦˦ Schˢˢ˟ fˢ˨ˡd 85% ˢf VC˦ ideˡ˧ifˬ ˧he iˠˣˢ˥˧aˡce ˢf ˩a˟˨e-addiˡg ˦e˥˩ice˦ iˡ

˧hei˥ ˩eˡ˧˨˥e iˡ˩e˦˧ˠeˡ˧ cˢˡ˦ide˥a˧iˢˡ˦.21 De˩e˟ˢˣiˡg a ˦˧˥ˢˡge˥ ˦ˣace ˡe˧˪ˢ˥˞ aˡd acce˦˦ ˧ˢ

˦ˣecia˟i˦ed e˫ˣe˥˧i˦e i˦ a ˡece˦˦a˥ˬ cˢˠˣˢˡeˡ˧ ˧ˢ g˥ˢ˪ ˧hi˦ iˡd˨˦˧˥ˬ fi˥ˠ˟ˬ iˡ A˨˦˧˥a˟ia.

NASA, ˧h˥ˢ˨gh i˧˦ Je˧ P˥ˢˣ˨˟˦iˢˡ Labˢ˥a˧ˢ˥ˬ, ˦e˥˩e˦ a˦ a ˞eˬ iˡ˩e˦˧ˢ˥ iˡ ˧he US ˦ˣace iˡd˨˦˧˥ˬ,

f˥eˤ˨eˡ˧˟ˬ ad˩aˡciˡg ˡe˪ cˢˠˣaˡie˦. Siˠi˟a˥˟ˬ, ESA ˢˣe˥a˧e˦ i˧˦ ˢ˪ˡ ˦ˣace iˡc˨ba˧ˢ˥ ˣ˥ˢg˥aˠ,

ˣ˥ˢ˩idiˡg di˥ec˧ f˨ˡdiˡg ˧ˢ ea˥˟ˬ ˦˧age ˦ˣace ˩eˡ˧˨˥e˦. Bˢ˧h ˣ˥ˢ˩ide f˨ˡdiˡg f˥ˢˠ ˦ˢˠe ˢf ˧he

highe˦˧ ˟e˩e˟˦ ˢf ˦ˣace e˫ˣe˥˧i˦e aˡd ˡe˧˪ˢ˥˞˦ iˡ ˧hei˥ ˥e˦ˣec˧i˩e ˥egiˢˡ˦.

I˧ i˦ ˣ˥ˢˣˢ˦ed ˧ha˧ A˨˦˧˥a˟ia fi˥˦˧ de˩e˟ˢˣ˦ a ˦˧˥ˢˡg ˦ˣace ˡe˧˪ˢ˥˞ ˢf ˦˨cce˦˦f˨˟ fˢ˨ˡde˥˦, a˦ ˪e˟˟

a˦ b˨˦iˡe˦˦ ˠaˡageˠeˡ˧ aˡd ˧echˡica˟ ˟eade˥˦ ˧ha˧ ha˩e a ˦˧˥ˢˡg fˢc˨˦ ˧ˢ˪a˥d ˦ˣace ˩eˡ˧˨˥e

˦˨cce˦˦. I˧ i˦ ˥ecˢˠˠeˡded ˧ˢ ˦ee˞ e˫ˣe˥˧i˦e f˥ˢˠ ˠˢ˥e de˩e˟ˢˣed ˦ˣace iˡd˨˦˧˥ie˦ ˢ˨˧˦ide

A˨˦˧˥a˟ia'˦ bˢ˥de˥˦, ˪hi˟e a˟˦ˢ ac˞ˡˢ˪˟edgiˡg ˧he ˡece˦˦i˧ˬ ˢf eˡgagiˡg ˪i˧h ˧he g˟ˢba˟ ˦ˣace

ˠa˥˞e˧ ˪he˥e A˨˦˧˥a˟ia'˦ ˣ˥e˦eˡce i˦ ˩i˧a˟. The CSIRO ˦hˢ˨˟d cˢˡ˦ide˥ de˩e˟ˢˣiˡg a ˦˧˥ˢˡg

ˣ˥e˦eˡce ˧ˢ ˧he ˦ˣace ˧echˡˢ˟ˢgˬ-˥e˟a˧ed ˦˧a˥˧-˨ˣ cˢˠˠ˨ˡi˧ˬ, ha˩iˡg ˧he e˫ˣe˥˧i˦e aˡd

˥e˦ˢ˨˥ce˦ ˧ˢ he˟ˣ ˩eˡ˧˨˥e˦ ˦˨cceed.

Thi˦ i˦ iˡ cˢˡ˧˥a˦˧ ˧ˢ ˢ˧he˥ iˠˣ˟eˠeˡ˧a˧iˢˡ˦ ˦˨ch a˦ A˨˦˧˥a˟iaˡ DefeˡceϠ˦ f˨ˡdiˡg ˧ˢ˪a˥d

A˨˦˧˥a˟iaϠ˦ ˦ˣace iˡd˨˦˧˥ˬ, iˡ ˪hich ˧he˥e i˦ ˥ed˨ced g˟ˢba˟i˦a˧iˢˡ ˢˣˣˢ˥˧˨ˡi˧ie˦ fˢ˥ f˨ˡded

˩eˡ˧˨˥e˦ aˡd ˢf˧eˡ ˥e˦˧˥ic˧iˢˡ˦ a˥ˢ˨ˡd fˢ˥eigˡ ˞ˡˢ˪˟edge ˦ha˥iˡg. The˥e i˦ a ˦˧˥ˢˡg beˡefi˧ ˧ˢ

addiˡg ˦ˣace ˡe˧˪ˢ˥˞˦ ˪he˥e fˢ˨ˡde˥˦, iˡ˩e˦˧ˢ˥˦ aˡd ˟eade˥˦ caˡ ˠa˞e ˩a˟˨ab˟e cˢˡ˧˥ib˨˧iˢˡ˦.

The˥efˢ˥e, iˡ addi˧iˢˡ ˧ˢ ˧he ˣ˥e˩iˢ˨˦ ˥ecˢˠˠeˡda˧iˢˡϠ˦ gˢ˩e˥ˡˠeˡ˧ϝˣ˥i˩a˧e iˡd˨˦˧˥ˬ

cˢ˟˟abˢ˥a˧iˢˡ˦, ˧hi˦ ˥ecˢˠˠeˡda˧iˢˡ ˣ˥ˢˣˢ˦e˦ fˢ˥ g˥ea˧e˥ jˢiˡ˧ iˡi˧ia˧i˩e˦ aˠˢˡg ˦ˣace ˟eade˥˦

(dˢˠe˦˧ica˟˟ˬ aˡd iˡ˧e˥ˡa˧iˢˡa˟˟ˬ) aˡd ˩eˡ˧˨˥e f˨ˡdiˡg ˩ia gˢ˩e˥ˡˠeˡ˧ g˥aˡ˧˦, ˥e˦ea˥ch g˥aˡ˧˦,

aˡd ˣ˥i˩a˧e f˨ˡdiˡg ˪he˥e ˧he˥e i˦ a ˦˧˥ˢˡg cˢˡˡec˧iˢˡ be˧˪eeˡ f˨ˡdiˡg aˡd ˦ˣace ˩eˡ˧˨˥e

e˫ˣe˥˧i˦e. Thi˦ i˦ ˦ˢˠe˧hiˡg ˪he˥e ˧he Fˢ˨ˡda˧iˢˡ, ˧he Ageˡcˬ, a˦ ˪e˟˟ a˦ ˧he CSIRO aˡd ˦ˣace,

˧echˡˢ˟ˢgˬ aˡd iˡd˨˦˧˥ˬ ˟eade˥˦ caˡ ad˩aˡce a ˦˧˥a˧egic iˡi˧ia˧i˩e. Thi˦ a˟˦ˢ ˟ead˦ ˧ˢ a ˣ˥ˢˣˢ˦a˟

fˢ˥ a ˡa˧iˢˡa˟ ˦ˣace iˡc˨ba˧ˢ˥ ˣ˥ˢg˥aˠ cˢˡˡec˧iˡg iˡd˨˦˧˥ˬ e˫ˣe˥˧˦ aˡd f˨ˡd˦ ˧ˢ ˣˢ˧eˡ˧ia˟

˦ˣace ˩eˡ˧˨˥e˦ iˡ ˪hich deˠaˡd ˪i˟˟ ˠˢ˥e g˥ea˧˟ˬ iˡc˥ea˦e.

5



RHFRPPHQGDWLRQ 4: TKH AXVWUDOLDQ SSDFH AJHQF\ VKRXOG VXSSRUW WKH HVWDEOLVKPHQW

RI VSHFLDOLVHG UHVHDUFK FHQWUHV WR DGYDQFH NH\ VSDFH WHFKQRORJLHV, GLYHUVLI\LQJ

AXVWUDOLD'V VSDFH FRQWULEXWLRQV E\ OHYHUDJLQJ QDWLRQDO VWUHQJWKV.

A˨˦˧˥a˟ia'˦ ˥ˢ˟e iˡ ˧he g˟ˢba˟ ˦ˣace ˦ec˧ˢ˥ deˠaˡd˦ ˦˧˥a˧egic cˢˠˠi˧ˠeˡ˧, eˠˣha˦i˦iˡg ˧he

e˦˦eˡ˧ia˟ ˡeed fˢ˥ A˨˦˧˥a˟ia ˧ˢ de˩e˟ˢˣ aˡd ac˧i˩e˟ˬ ˣa˥˧iciˣa˧e iˡ ad˩aˡced ˧echˡˢ˟ˢgˬ ˦ec˧ˢ˥˦.

A˨˦˧˥a˟iaϠ˦ ecˢˡˢˠˬ ha˦ ˦eeˡ a dec˟iˡe iˡ ecˢˡˢˠic cˢˠˣ˟e˫i˧ˬ ˢ˩e˥ ˧he ˣa˦˧ decade.22 A˦ a

˥e˦˨˟˧, ˧he ecˢˡˢˠˬ i˦ aˡ˧iciˣa˧iˡg a ˟ˢ˪ aˡˡ˨a˟ g˥ˢ˪˧h ˥a˧e ˢf 2.0% ˢ˩e˥ ˧he cˢˠiˡg decade,

ˣ˟aciˡg A˨˦˧˥a˟ia iˡ ˧he bˢ˧˧ˢˠ ha˟f ˢf cˢ˨ˡ˧˥ie˦ g˟ˢba˟˟ˬ.23

Tˢ add˥e˦˦ ˧hi˦, ˦˧˥a˧egic iˡi˧ia˧i˩e˦ a˥e e˦˦eˡ˧ia˟ fˢ˥ ecˢˡˢˠic ˥e˦i˟ieˡce aˡd g˥ˢ˪˧h.24 Thi˦

˥ecˢˠˠeˡda˧iˢˡ ad˩ˢca˧e˦ fˢ˥ ˧he Ageˡcˬ ˧ˢ aid iˡ ˧he e˦˧ab˟i˦hˠeˡ˧ ˢf ˦ˣecia˟i˦ed ˦ˣace

˧echˡˢ˟ˢgˬ ˥e˦ea˥ch ceˡ˧˥e˦. Iˡ˧e˥ˡa˧iˢˡa˟˟ˬ, ˦ˣecia˟i˦ed ˥e˦ea˥ch ceˡ˧˥e˦ ˟i˞e ˧he E˨˥ˢˣeaˡ

Sˣace Re˦ea˥ch aˡd Techˡˢ˟ˢgˬ Ceˡ˧˥e25 (ESTEC), NASA'˦ Je˧ P˥ˢˣ˨˟˦iˢˡ Labˢ˥a˧ˢ˥ˬ26 (JPL) aˡd

˧he Iˡdiaˡ Sˣace Re˦ea˥ch O˥gaˡi˦a˧iˢˡ27 (ISRO) a˥e iˡ˦˧˥˨ˠeˡ˧a˟ iˡ d˥i˩iˡg b˥ea˞˧h˥ˢ˨gh˦,

ˣ˥ˢˣe˟˟iˡg ad˩aˡceˠeˡ˧˦ aˡd iˡf˟˨eˡciˡg g˟ˢba˟ ˦ˣace caˣabi˟i˧ie˦.28

A˨˦˧˥a˟ia'˦ ˦˧˥eˡg˧h˦ iˡ iˡ-˦i˧˨ ˥e˦ˢ˨˥ce ˨˧i˟i˦a˧iˢˡ29 (ISRU), ˦a˧e˟˟i˧e cˢˠˠ˨ˡica˧iˢˡ˦ aˡd cˢˡ˧˥ˢ˟

ˢˣe˥a˧iˢˡ˦,30 ˣˢ˦i˧iˢˡ, ˡa˩iga˧iˢˡ aˡd ˧iˠiˡg (PNT)31, ˥ˢbˢ˧ic˦ aˡd a˨˧ˢˠa˧iˢˡ32 aˡd ea˥˧h

ˢb˦e˥˩a˧iˢˡ33 a˦ ˪e˟˟ a˦ a ˠˬ˥iad ˠˢ˥e,34 ˣˢ˦i˧iˢˡ i˧ ˨ˡiˤ˨e˟ˬ ˪i˧hiˡ ˧he g˟ˢba˟ ˦ec˧ˢ˥. Mˢ˥eˢ˩e˥,

A˨˦˧˥a˟iaϠ˦ ˩a˦˧ ˟aˡd˦caˣe˦ aˡd eˤ˨a˧ˢ˥ia˟ ˣˢ˦i˧iˢˡ ˣ˥ˢ˩ide ˧aˡgib˟e beˡefi˧˦ fˢ˥ ˦ˣace

de˩e˟ˢˣˠeˡ˧˦.35 F˨˥˧he˥ˠˢ˥e, A˨˦˧˥a˟iaˡ ˦ˣace ˦cieˡce ˥e˦ea˥ch i˦ a˟˥eadˬ ˥eˡˢ˪ˡed, ˥aˡ˞iˡg

8˧h ˪ˢ˥˟d˪ide iˡ bˢ˧h ˧he ˡ˨ˠbe˥ aˡd ca˟ib˥e ˢf ˦ˣace aˡd ˣ˟aˡe˧a˥ˬ ˦cieˡce ˣ˨b˟ica˧iˢˡ˦.36

The˦e ˦˧˥eˡg˧h˦ eˠˣha˦i˦e ˧he ˣˢ˧eˡ˧ia˟ fˢ˥ A˨˦˧˥a˟ia ˧ˢ fiˡd a cˢˠˣe˧i˧i˩e ˡiche aˡd beˡefi˧ ˢff

˧he g˟ˢba˟ ˦ˣace iˡd˨˦˧˥ˬ.

Whi˟e c˨˥˥eˡ˧ ˥e˦ea˥ch faci˟i˧ie˦ ˟i˞e ˧he Ad˩aˡced Maˡ˨fac˧˨˥iˡg Re˦ea˥ch Faci˟i˧ˬ37 aˡd CSIRO

caˡ aˡd ˢf˧eˡ dˢ cˢˡ˧˥ib˨˧e b˥ˢad˟ˬ ˧ˢ ˦ˣace ˥e˦ea˥ch,38 ˦ˣecia˟i˦ed ceˡ˧˥e˦ ˟i˞e ˧he A˨˦˧˥a˟iaˡ

Ceˡ˧˥e fˢ˥ Sˣace Eˡgiˡee˥iˡg Re˦ea˥ch39 (ACSER) fˢc˨˦ e˫c˟˨˦i˩e˟ˬ ˢˡ a˥ea˦ ˟i˞e ˦ˣace

eˡgiˡee˥iˡg, ˦a˧e˟˟i˧e ˦ˬ˦˧eˠ˦, aˡd ˦ˣace ˥ˢbˢ˧ic˦, ˦igˡificaˡ˧˟ˬ eˡhaˡciˡg A˨˦˧˥a˟ia'˦ ˦ˣace

caˣabi˟i˧ie˦. The˦e ceˡ˧˥e˦ cˢˠˣ˟eˠeˡ˧ ˧he b˥ˢade˥ ˥e˦ea˥ch iˡ˦˧i˧˨˧iˢˡ˦, ˣ˥ˢ˩idiˡg ˧a˥ge˧ed

e˫ˣe˥˧i˦e, d˥i˩iˡg ˥aˣid iˡˡˢ˩a˧iˢˡ, aˡd eˡgagiˡg c˟ˢ˦e˟ˬ ˪i˧h iˡd˨˦˧˥ˬ aˡd ˣˢ˟icˬˠa˞e˥˦ ˧ˢ

add˥e˦˦ eˠe˥giˡg ˧˥eˡd˦. Bˬ ˦˧˥a˧egica˟˟ˬ fi˟˟iˡg e˫ˣe˥˧i˦e gaˣ˦ aˡd a˟igˡiˡg ˪i˧h ˡa˧iˢˡa˟

ˣ˥iˢ˥i˧ie˦,40 aˡ e˫ˣaˡ˦iˢˡ ˢf ˦ˣecia˟i˦ed ˥e˦ea˥ch ceˡ˧˥e˦ cˢ˨˟d ˣ˟aˬ a ˣi˩ˢ˧a˟ ˥ˢ˟e iˡ ad˩aˡciˡg

A˨˦˧˥a˟ia'˦ ˦˧˥a˧egic gˢa˟˦ iˡ ˦ˣace.

A˨˦˧˥a˟ia i˦ ac˧i˩e˟ˬ de˩e˟ˢˣiˡg ˧he A˨˦˧˥a˟iaˡ Sˣace Maˡ˨fac˧˨˥iˡg Ne˧˪ˢ˥˞ (ASMN) ˧ˢ e˦˧ab˟i˦h

ˡe˪ ˦ˣace ˠaˡ˨fac˧˨˥iˡg aˡd ˟a˨ˡch faci˟i˧ie˦.41 The ASMN a˦ ˪e˟˟ a˦ ˥eceˡ˧ iˡi˧ia˧i˩e˦ ˟i˞e ˧he

$19.5 ˠi˟˟iˢˡ Sˣace Iˡf˥a˦˧˥˨c˧˨˥e F˨ˡd42 aˡd ˧he $15 ˠi˟˟iˢˡ Iˡ˧e˥ˡa˧iˢˡa˟ Sˣace Iˡ˩e˦˧ˠeˡ˧

G˥aˡ˧˦43 f˨˥˧he˥ ˦˨ˣˣˢ˥˧ ˧he e˦˧ab˟i˦hˠeˡ˧ ˢf ˦ˣecia˟i˦ed ˥e˦ea˥ch ceˡ˧˥e˦, ˦hˢ˪ca˦iˡg ˧he
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gˢ˩e˥ˡˠeˡ˧'˦ cˢˠˠi˧ˠeˡ˧ ˧ˢ fˢ˦˧e˥iˡg g˥ˢ˪˧h aˡd iˡˡˢ˩a˧iˢˡ iˡ ˧he ˦ˣace iˡd˨˦˧˥ˬ. The˦e

iˡ˩e˦˧ˠeˡ˧˦ ˡˢ˧ ˢˡ˟ˬ iˡjec˧ ˦igˡificaˡ˧ f˨ˡdiˡg b˨˧ a˟˦ˢ ˦igˡa˟ ˧he gˢ˩e˥ˡˠeˡ˧'˦ dedica˧iˢˡ ˧ˢ

eˡhaˡciˡg cˢˠˣe˧i˧i˩eˡe˦˦ aˡd d˥i˩iˡg iˡˡˢ˩a˧iˢˡ.44

The gˢ˩e˥ˡˠeˡ˧'˦ iˡ˩e˦˧ˠeˡ˧˦ iˡ ˧he ˦ˣace iˡd˨˦˧˥ˬ ˟aˬ ˧he fˢ˨ˡda˧iˢˡ fˢ˥ ˟ˢˡg-˧e˥ˠ ˦˧˥a˧egic

iˡi˧ia˧i˩e˦, bˢ˟˦˧e˥iˡg A˨˦˧˥a˟ia'˦ cˢˠˣe˧i˧i˩eˡe˦˦, fˢ˦˧e˥iˡg iˡˡˢ˩a˧iˢˡ, aˡd d˥i˩iˡg ecˢˡˢˠic

g˥ˢ˪˧h.45 Techˡˢ˟ˢgie˦ de˥i˩ed ˧h˥ˢ˨gh ˧he ˧a˥ge˧ed ˥e˦ea˥ch ˢf ˧he˦e ceˡ˧˥e˦ ˪ˢ˨˟d d˥a˪ ˢˡ

A˨˦˧˥a˟iaϠ˦ ˨ˡiˤ˨e ˦˧˥eˡg˧h˦ aˡd feed bac˞ iˡ˧ˢ A˨˦˧˥a˟iaˡ iˡd˨˦˧˥ie˦ ˧ha˧ hea˩i˟ˬ deˣeˡd ˢˡ

˦ˣace-de˥i˩ed ˦e˥˩ice˦ fˢ˥ cˢˠˠ˨ˡica˧iˢˡ˦, ˣˢ˦i˧iˢˡiˡg, aˡd iˠage˥ˬ.46 Cˢ˟˟abˢ˥a˧i˩e effˢ˥˧˦

be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧, iˡd˨˦˧˥ˬ, aˡd acadeˠia, ˪i˧h a ˣha˦ed iˠˣ˟eˠeˡ˧a˧iˢˡ, ˪ˢ˨˟d eˡ˦˨˥e a

˦˨cce˦˦f˨˟ iˠˣ˟eˠeˡ˧a˧iˢˡ. The e˦˧ab˟i˦hˠeˡ˧ ˢf ˦ˣecia˟i˦e ˥e˦ea˥ch ceˡ˧˥e˦ eˠe˥ge˦ a˦ a

˦˧˥a˧egic iˠˣe˥a˧i˩e, ˟e˩e˥agiˡg A˨˦˧˥a˟ia'˦ ˨ˡiˤ˨e ˦˧˥eˡg˧h˦ ˧ˢ ˦haˣe ˧he f˨˧˨˥e ˢf ˧he g˟ˢba˟

˦ˣace ˟aˡd˦caˣe, aˡd iˠˣ˥ˢ˩e˦ ˧he ˟i˩e˦ ˢf A˨˦˧˥a˟iaˡ˦.47

SHFWLRQ 2: HDUQHVVLQJ AXVWUDOLD'V SSDFH SHFWRU ş UWLOLVLQJ

SSDFH THFKQRORJLHV IRU EDUWK'V CKDOOHQJHV

RHFRPPHQGDWLRQ 5: TKH AXVWUDOLDQ SSDFH MDQXIDFWXULQJ NHWZRUN VKRXOG GHYHORS

VRYHUHLJQ FDSDELOLWLHV DQG LQQRYDWLRQ WKURXJK DGGLWLYH PDQXIDFWXULQJ.

A˨˦˧˥a˟ia'˦ iˡi˧ia˧i˩e ˧ˢ e˦˧ab˟i˦h ˧he A˨˦˧˥a˟iaˡ Sˣace Maˡ˨fac˧˨˥iˡg Ne˧˪ˢ˥˞ (ASMN) ˠa˥˞˦ a

˦igˡificaˡ˧ ˦˧eˣ ˧ˢ˪a˥d˦ achie˩iˡg ˦ˢ˩e˥eigˡ caˣabi˟i˧ˬ iˡ ˦ˣace ˠaˡ˨fac˧˨˥iˡg. The ASMN

˥eˣ˥e˦eˡ˧˦ aˡ iˡˡˢ˩a˧i˩e aˣˣ˥ˢach ˧ˢ b˨i˟diˡg A˨˦˧˥a˟iaϠ˦ ˦ˣace iˡd˨˦˧˥ˬ. Bˬ de˩e˟ˢˣiˡg ˧e˦˧iˡg

ceˡ˧˥e˦, ˦ˣaceˣˢ˥˧˦, ˠaˡ˨fac˧˨˥iˡg faci˟i˧ie˦, aˡd ˥e˦ea˥ch iˡ˦˧i˧˨˧iˢˡ˦, ˧he ASMN i˦ ˣˢi˦ed ˧ˢ

e˟e˩a˧e A˨˦˧˥a˟ia'˦ ˣ˥e˦eˡce iˡ ˧he g˟ˢba˟ ˦ˣace a˥eˡa. Addi˧iˢˡa˟˟ˬ, iˡ˦˧i˧˨˧iˢˡ˦ ˟i˞e ˧he Defeˡce

Scieˡce aˡd Techˡˢ˟ˢgˬ G˥ˢ˨ˣ (DSTG) b˥iˡg ˧ˢge˧he˥ iˡ˧e˥di˦ciˣ˟iˡa˥ˬ e˫ˣe˥˧i˦e f˥ˢˠ ac˥ˢ˦˦

A˨˦˧˥a˟ia ˧ˢ add˥e˦˦ defeˡce aˡd ˡa˧iˢˡa˟ ˦ec˨˥i˧ˬ cha˟˟eˡge˦. Cˢ˟˟abˢ˥a˧iˡg ˪i˧h eˡ˧i˧ie˦ ˦˨ch

a˦ ˧he DSTG cˢ˨˟d eˡhaˡce ˥e˦ea˥ch aˡd de˩e˟ˢˣˠeˡ˧ effˢ˥˧˦ ˪i˧hiˡ ˧he ASMN, faci˟i˧a˧iˡg ˧he

e˫ˣ˟ˢ˥a˧iˢˡ ˢf ˦ˢ˩e˥eigˡ caˣabi˟i˧ˬ iˡ defeˡce aˡd ˦ˣace iˡd˨˦˧˥ie˦.

The ASMN ˦hˢ˨˟d ˟e˩e˥age eˠe˥giˡg addi˧i˩e ˠaˡ˨fac˧˨˥iˡg (AM) ˧echˡˢ˟ˢgie˦ ˧ˢ ˦igˡificaˡ˧˟ˬ

eˡhaˡce i˧˦ ˦˧˥a˧egic caˣabi˟i˧ie˦. AMϠ˦ ad˩aˡ˧age˦ iˡ ˥aˣid ˣ˥ˢ˧ˢ˧ˬˣiˡg, cˢˠˣ˟e˫ geˢˠe˧˥ˬ

cˢˡ˦˧˥˨c˧iˢˡ˦, aˡd ˢˡ-deˠaˡd ˣ˥ˢd˨c˧iˢˡ caˣabi˟i˧ie˦ a˟igˡ ˪i˧h ˧he defeˡce aˡd ˦ˣace

iˡd˨˦˧˥ˬ ˡeed˦. AM ˢffe˥˦ a ˦˧˥eaˠ˟iˡed ˠaˡ˨fac˧˨˥iˡg ˣ˥ˢce˦˦,48,49 ˥ed˨ciˡg ˟ˢgi˦˧ica˟ ˡeed˦,

˪hich cˢ˨˟d ˦˨ˣˣˢ˥˧ ˡa˧iˢˡa˟ ˦ec˨˥i˧ˬ aˡd ˦ˣace e˫ˣ˟ˢ˥a˧iˢˡ effˢ˥˧˦.

The ˥e˟iaˡce ˢˡ ˨ˡde˥˦ea cab˟e˦ e˫ˣˢ˦e˦ ˧he ˡa˧iˢˡ ˧ˢ ˥i˦˞˦ f˥ˢˠ geˢˣˢ˟i˧ica˟ ˧eˡ˦iˢˡ˦,

eˡ˩i˥ˢˡˠeˡ˧a˟ ha˭a˥d˦, aˡd ˧he ˣhˬ˦ica˟ ˟iˠi˧a˧iˢˡ˦ ˢf ˦˨ch iˡf˥a˦˧˥˨c˧˨˥e.50,51 The˦e cha˟˟eˡge˦

high˟igh˧ ˧he ˡece˦˦i˧ˬ fˢ˥ a ˠˢ˥e ˥e˦i˟ieˡ˧ aˡd adaˣ˧ab˟e ˧e˟ecˢˠˠ˨ˡica˧iˢˡ˦ f˥aˠe˪ˢ˥˞.
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Iˡcˢ˥ˣˢ˥a˧iˡg AM iˡ˧ˢ ˧he de˩e˟ˢˣˠeˡ˧ ˢf ˦a˧e˟˟i˧e ˦ˬ˦˧eˠ˦ ˣ˥e˦eˡ˧˦ a ˦˧˥a˧egic ˣa˧h˪aˬ ˧ˢ

fˢ˥˧ifˬ A˨˦˧˥a˟ia'˦ ˧e˟ecˢˠˠ˨ˡica˧iˢˡ˦ iˡf˥a˦˧˥˨c˧˨˥e.

The deˣ˟ˢˬˠeˡ˧ ˢf ˦a˧e˟˟i˧e cˢˡ˦˧e˟˟a˧iˢˡ˦ eˠe˥ge˦ a˦ a cˢˠˣe˟˟iˡg a˟˧e˥ˡa˧i˩e ˧ˢ ˧˥adi˧iˢˡa˟

˨ˡde˥˦ea cab˟e˦. AM caˡ ˣ˟aˬ a ˣi˩ˢ˧a˟ ˥ˢ˟e iˡ ˧hi˦ ˧˥aˡ˦i˧iˢˡ bˬ eˡab˟iˡg ˧he fa˦˧e˥, ˟igh˧e˥ aˡd

cˢ˦˧-effec˧i˩e ˣ˥ˢd˨c˧iˢˡ ˢf ˦a˧e˟˟i˧e cˢˠˣˢˡeˡ˧˦ aˡd ˦ˬ˦˧eˠ˦.49,52 The ˩e˥˦a˧i˟i˧ˬ aˡd efficieˡcˬ

ˢf AM a˟˟ˢ˪ fˢ˥ ˧he c˨˦˧ˢˠi˦a˧iˢˡ aˡd ˢˡ-deˠaˡd ˠaˡ˨fac˧˨˥iˡg ˢf ˣa˥˧˦, ˦igˡificaˡ˧˟ˬ ˥ed˨ciˡg

˧he ˟ead ˧iˠe aˡd cˢ˦˧˦ a˦˦ˢcia˧ed ˪i˧h ˦a˧e˟˟i˧e deˣ˟ˢˬˠeˡ˧.52 F˨˥˧he˥ˠˢ˥e, ˧he aˣˣ˟ica˧iˢˡ ˢf

AM iˡ a˟˟ˢ˪˦ fˢ˥ i˧e˥a˧i˩e de˦igˡ, cˢˡ˧iˡ˨ˢ˨˦ iˠˣ˥ˢ˩eˠeˡ˧ aˡd adaˣ˧a˧iˢˡ ˧ˢ eˠe˥giˡg ˡeed˦.

Se˟f-˦˨fficieˡcˬ iˡ ˠaˡ˨fac˧˨˥iˡg c˥i˧ica˟ ˧echˡˢ˟ˢgie˦ ˦˧˥eˡg˧heˡ˦ A˨˦˧˥a˟ia bˬ ˥ed˨ciˡg ˥e˟iaˡce

ˢˡ g˟ˢba˟ ˦˨ˣˣ˟ˬ chaiˡ˦, eˡhaˡciˡg ˦ˢ˩e˥eigˡ caˣabi˟i˧ˬ, fˢ˦˧e˥iˡg iˡˡˢ˩a˧iˢˡ, jˢb c˥ea˧iˢˡ, aˡd

defeˡce ˥eadiˡe˦˦. Bˬ ˟e˩e˥agiˡg e˫ˣe˥˧i˦e ˧h˥ˢ˨ghˢ˨˧ ˧he iˡd˨˦˧˥ˬ, ˧he ASMN caˡ e˫ˣ˟ˢ˥e

c˨˧˧iˡg-edge ˧echˡˢ˟ˢgie˦ ˟i˞e addi˧i˩e ˠaˡ˨fac˧˨˥iˡg fˢ˥ a ˠˢ˥e ˦ec˨˥e, ˥e˟iab˟e, aˡd

f˨˧˨˥e-ˣ˥ˢˢf ˧e˟ecˢˠˠ˨ˡica˧iˢˡ˦ ˡe˧˪ˢ˥˞.

RHFRPPHQGDWLRQ 6: TKH AXVWUDOLDQ SSDFH AJHQF\ VKRXOG DGYRFDWH IRU VXVWDLQDEOH

VDWHOOLWH OLIHF\FOH PDQDJHPHQW IRU EDUWK'V EHQHıW.

The iˡc˥ea˦iˡg ˡ˨ˠbe˥ ˢf ˦a˧e˟˟i˧e ˟a˨ˡche˦ fˢ˥ cˢˠˠ˨ˡica˧iˢˡ, Ea˥˧h ˢb˦e˥˩a˧iˢˡ, aˡd ˦cieˡ˧ific

˥e˦ea˥ch b˥iˡg˦ fˢ˥˧h a ˩a˥ie˧ˬ ˢf eˡ˩i˥ˢˡˠeˡ˧a˟ cha˟˟eˡge˦ ˦˨ch a˦ ˦ˣace deb˥i˦, ˧he ca˥bˢˡ

fˢˢ˧ˣ˥iˡ˧ ˢf ˟a˨ˡch ˢˣe˥a˧iˢˡ˦, aˡd ˧he ˣˢ˧eˡ˧ia˟ deˣ˟e˧iˢˡ ˢf ˦˧˥a˧ˢ˦ˣhe˥ic ˢ˭ˢˡe.53 Whi˟e ˦ˣace

˧echˡˢ˟ˢgˬ caˡ beˡefi˧ Ea˥˧h, i˧'˦ c˥˨cia˟ ˧ˢ de˩e˟ˢˣ i˧ ˦˨˦˧aiˡab˟ˬ, ˠiˡiˠi˦iˡg ha˥ˠ ˧ˢ ˢ˨˥ ˣ˟aˡe˧.

S˨˦˧aiˡab˟e ˦a˧e˟˟i˧e ˟ifecˬc˟e ˠaˡageˠeˡ˧, f˥ˢˠ ˠaˡ˨fac˧˨˥iˡg ˧ˢ di˦ˣˢ˦a˟, ˣ˥e˦eˡ˧˦

ˢˣˣˢ˥˧˨ˡi˧ie˦ ˧ˢ ˠi˧iga˧e ˧he˦e iˠˣac˧˦ aˡd ˟e˩e˥age ˦ˣace iˡˡˢ˩a˧iˢˡ˦ fˢ˥ Ea˥˧h'˦ ˦˨˦˧aiˡabi˟i˧ˬ.

Keˬ ˧ˢ ˧hi˦ aˣˣ˥ˢach i˦ de˦igˡiˡg ˦a˧e˟˟i˧e˦ fˢ˥ eˡe˥gˬ efficieˡcˬ, iˡcˢ˥ˣˢ˥a˧iˡg ad˩aˡced

˧echˡˢ˟ˢgie˦ ˟i˞e hˬb˥id beaˠfˢ˥ˠiˡg aˡd jˢiˡ˧ de˦igˡ54 iˡ ˦a˧e˟˟i˧e cˢˠˠ˨ˡica˧iˢˡ˦. The˦e

iˡˡˢ˩a˧iˢˡ˦ ˥ed˨ce eˡe˥gˬ cˢˡ˦˨ˠˣ˧iˢˡ aˡd eˡhaˡce ˢˣe˥a˧iˢˡa˟ efficieˡcˬ.55 Eˡd-ˢf-˟ife

˦a˧e˟˟i˧e ˠaˡageˠeˡ˧ i˦ ˩i˧a˟ fˢ˥ eˡe˥gˬ efficieˡcˬ. De˦igˡiˡg ˦a˧e˟˟i˧e˦ fˢ˥ ˥ecˬc˟iˡg ˢ˥

˥eˣ˨˥ˣˢ˦iˡg, a˦ ˣ˥ˢˣˢ˦ed bˬ ESA,56 eˡ˦˨˥e˦ cˢˡ˧iˡ˨ed beˡefi˧˦ ˣˢ˦˧-ˠi˦˦iˢˡ.

P˥ˢjec˧˦ high˟igh˧ed bˬ ˧he USC Vi˧e˥bi Schˢˢ˟ ˢf Eˡgiˡee˥iˡg ˦hˢ˪ca˦e hˢ˪ def˨ˡc˧ ˦a˧e˟˟i˧e˦

caˡ be adaˣ˧ed fˢ˥ ˡe˪ ˦cieˡ˧ific ˠi˦˦iˢˡ˦ ˢ˥ ˨˦ed ˧ˢ ˧e˦˧ eˠe˥giˡg ˦ˣace ˧echˡˢ˟ˢgie˦.57

F˨˥˧he˥ ˦˧˨die˦ ha˩e e˫ˣ˟ˢ˥ed ˧he ˧echˡica˟58 aˡd ecˢˡˢˠic59 a˦ˣec˧˦ ˢf ˦a˧e˟˟i˧e ˥ecˬc˟iˡg,

˦˨gge˦˧iˡg ˧ha˧ ˦˨ch ˣ˥ac˧ice˦ cˢ˨˟d ˦igˡificaˡ˧˟ˬ cˢˡ˧˥ib˨˧e ˧ˢ ˧he ˥ed˨c˧iˢˡ ˢf ˦ˣace deb˥i˦

aˡd ˧he ˣ˥ˢˠˢ˧iˢˡ ˢf ˦˨˦˧aiˡabi˟i˧ˬ ˪i˧hiˡ ˧he ae˥ˢ˦ˣace ˦ec˧ˢ˥. Eˠb˥aciˡg eˡe˥gˬ efficieˡcˬ,

˦˨˦˧aiˡab˟e ˠa˧e˥ia˟˦, aˡd ˥ecˬc˟iˡg iˡ ˦a˧e˟˟i˧e ˢˣe˥a˧iˢˡ˦ a˟igˡ˦ ˪i˧h g˟ˢba˟ eˡ˩i˥ˢˡˠeˡ˧a˟

gˢa˟˦60 aˡd ˣˢ˦i˧iˢˡ˦ A˨˦˧˥a˟ia a˦ a ˟eade˥ iˡ ˦˨˦˧aiˡab˟e ˦ˣace ˣ˥ac˧ice˦.
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Bˬ chaˠˣiˢˡiˡg ˧he˦e iˡi˧ia˧i˩e˦, ˧he Ageˡcˬ cˢ˨˟d d˥i˩e g˥ˢ˨ˡdb˥ea˞iˡg ad˩aˡceˠeˡ˧˦ ˧ha˧

ˠe˥ge ˦ˣace e˫ˣ˟ˢ˥a˧iˢˡ ˪i˧h ˦˨˦˧aiˡabi˟i˧ˬ, iˡ˦ˣi˥iˡg a f˨˧˨˥e ˪he˥e ˦ˣace aˡd Ea˥˧h'˦

ˣ˥e˦e˥˩a˧iˢˡ ha˥ˠˢˡi˦e. F˨˥˧he˥ˠˢ˥e, bˬ iˡceˡ˧i˩i˦iˡg b˨˦iˡe˦˦e˦ ˧h˥ˢ˨gh fiˡaˡcia˟ ˦˧iˠ˨˟˨˦,

˦˧˥eaˠ˟iˡed ˥eg˨˟a˧iˢˡ, aˡd ˦˨˦˧aiˡed ˠa˥˞e˧ cˢˠˠi˧ˠeˡ˧,61 ˧he Ageˡcˬ caˡ ˣ˟aˬ a ˣi˩ˢ˧a˟ ˥ˢ˟e

iˡ ˠi˧iga˧iˡg ˧he ˦ˣace deb˥i˦ ˣ˥ˢb˟eˠ ˪hi˟e ˦iˠ˨˟˧aˡeˢ˨˦˟ˬ fˢ˦˧e˥iˡg ˡa˧iˢˡa˟ ecˢˡˢˠic g˥ˢ˪˧h.

Thi˦ iˡi˧ia˧i˩e ˡˢ˧ ˢˡ˟ˬ ˣ˥ˢˠˢ˧e˦ ˦˨˦˧aiˡab˟e ˣ˥ac˧ice˦ iˡ ˦ˣace b˨˧ a˟˦ˢ a˟igˡ˦ ˪i˧h b˥ˢade˥

eˡ˩i˥ˢˡˠeˡ˧a˟ aˡd ecˢˡˢˠic gˢa˟˦ ˢˡ Ea˥˧h.

RHFRPPHQGDWLRQ 7: TKH AXVWUDOLDQ SSDFH AJHQF\ VKRXOG SURPRWH LQLWLDWLYHV IRU

KHDOWKFDUH UHVHDUFK LQ VSDFH, LQYHVWLJDWLQJ WKH LPSDFW RI H[WUHPH FRQGLWLRQV RQ

KXPDQ SK\VLRORJ\ WR GHYHORS PLWLJDWLYH VROXWLRQV DQG HQKDQFH KHDOWKFDUH.

Hea˟˧h ˥e˦ea˥ch iˡ ˦ˣace ˣ˥e˦eˡ˧˦ a ˨ˡiˤ˨e a˩eˡ˨e fˢ˥ ad˩aˡciˡg ˢ˨˥ ˨ˡde˥˦˧aˡdiˡg ˢf

biˢ˟ˢgica˟ ˣ˥ˢce˦˦e˦ aˡd fˢ˦˧e˥iˡg iˡˡˢ˩a˧i˩e ˦ˢ˟˨˧iˢˡ˦ ˪i˧h ˣ˥ˢ˦ˣec˧˦ fˢ˥ bˢ˧h ˦ˣace e˫ˣ˟ˢ˥a˧iˢˡ

aˡd ˧e˥˥e˦˧˥ia˟ hea˟˧hca˥e. Sˣace ˥e˦ea˥ch cˢˡ˧˥ib˨˧e˦ ˦igˡificaˡ˧˟ˬ ˧ˢ hea˟˧h ˥e˦ea˥ch.62

Reˣ˨˥ˣˢ˦iˡg ˦ˣace ˧echˡˢ˟ˢgie˦ ˣ˥e˦eˡ˧˦ aˡ ˢˣˣˢ˥˧˨ˡi˧ˬ ˧ˢ eˡhaˡce hea˟˧hca˥e dˢˠaiˡ˦,

ˢffe˥iˡg ˡe˪ ˣˢ˧eˡ˧ia˟ aˡd c˥ea˧iˡg iˡˡˢ˩a˧i˩e ˦ˢ˟˨˧iˢˡ˦ ˧ˢ cˢˠˣ˟e˫ ˠedica˟ cha˟˟eˡge˦. Tˢ f˨˟˟ˬ

ha˥ˡe˦˦ ˧hi˦, aˡ iˡi˧ia˧i˩e ˧ˢ ad˩ˢca˧e fˢ˥ e˫ˣ˟ˢ˥iˡg aˡd iˡc˥ea˦iˡg f˨ˡd˦ fˢ˥ hea˟˧hca˥e ˥e˦ea˥ch

ˣ˥ˢjec˧˦ iˡ ˦ˣace ˦hˢ˨˟d be iˠˣ˟eˠeˡ˧ed. Bˬ a˟igˡiˡg ˧he˦e effˢ˥˧˦, ad˩aˡceˠeˡ˧˦ iˡ ˠedica˟

˥e˦ea˥ch, ˧e˟eˠediciˡe, aˡd hea˟˧hca˥e de˟i˩e˥ˬ ˪ˢ˨˟d be acce˟e˥a˧ed.

E˦˧ab˟i˦hiˡg a ˣ˟a˧fˢ˥ˠ ˢ˥ iˡi˧ia˧i˩e ˧ha˧ a˟˟ˢ˪˦ fˢ˥ ˧he cˢˡˡec˧iˢˡ ˢf ˣ˥ˢfe˦˦iˢˡa˟˦ f˥ˢˠ bˢ˧h ˧he

hea˟˧hca˥e aˡd ˦ˣace ˦ec˧ˢ˥˦ ˪ˢ˨˟d fˢ˦˧e˥ g˥ea˧e˥ jˢiˡ˧ ˥e˦ea˥ch ˣ˥ˢjec˧˦, faci˟i˧a˧iˡg ˧echˡˢ˟ˢgˬ

˧˥aˡ˦fe˥, aˡd eˡcˢ˨˥agiˡg a ˥ˢb˨˦˧ e˫chaˡge ˢf ˞ˡˢ˪˟edge. Tˢ ˞ic˞˦˧a˥˧ ˧he˦e effˢ˥˧˦, iˡc˥ea˦ed

cˢˡfe˥eˡce˦ ˦iˠi˟a˥ ˧ˢ ˧hˢ˦e cˢˡd˨c˧ed bˬ ˧he UN/WHO,63 ˦ˣecific ˧ˢ ˧he hea˟˧h-˦ˣace

iˡ˧e˥˦ec˧iˢˡ cˢ˨˟d high˟igh˧ acce˦˦ib˟e ˦ˢ˟˨˧iˢˡ˦ ˧ˢ c˨˥˥eˡ˧ ˦ˣace-a˦˦i˦˧ed ˠediciˡa˟

˧echˡˢ˟ˢgie˦, ˟i˞e ad˩aˡceˠeˡ˧˦ iˡ ˧i˦˦˨e eˡgiˡee˥iˡg ˨˧i˟i˦iˡg ˠic˥ˢg˥a˩i˧ˬ,64 aˡd iˡˡˢ˩a˧iˢˡ˦

f˥ˢˠ PhD ˦˧˨deˡ˧˦ aˡd ˦ˠa˟˟ cˢˠˣaˡie˦.

De˦igˡed ˧ˢ ˨ˡi˧e ˥e˦ea˥che˥˦, hea˟˧hca˥e e˫ˣe˥˧˦, aˡd ˟eade˥˦ iˡ ˧he ˦ˣace iˡd˨˦˧˥ˬ, ˧hi˦ effˢ˥˧

˪ˢ˨˟d ˣ˥ˢˠˢ˧e cˢ˟˟abˢ˥a˧iˢˡ aˡd ˦ha˥ed iˡ˩e˦˧ˠeˡ˧ bˬ ˢb˧aiˡiˡg a di˩e˥˦e ˦e˟ec˧iˢˡ ˢf iˡ˦igh˧˦.

F˨˥˧he˥, gˢ˩e˥ˡˠeˡ˧ ˢfficia˟˦, gi˩eˡ ˧hei˥ ˥ˢ˟e iˡ f˨ˡdiˡg aˡd ˣˢ˟icˬ-ˠa˞iˡg, ˠaˬ a˟˦ˢ ˦ee ˩a˟˨e iˡ

add˥e˦˦iˡg ˠedica˟ cha˟˟eˡge˦, e˦˧ab˟i˦hiˡg a ˡe˧˪ˢ˥˞ ˧ha˧ effec˧i˩e˟ˬ aˠˣ˟ifie˦ ˧he iˠˣac˧ ˢf

hea˟˧h ˥e˦ea˥ch iˡ ˦ˣace.

The ˠic˥ˢ-g˥a˩i˧a˧iˢˡa˟ eˡ˩i˥ˢˡˠeˡ˧ ˢf ˦ˣace ˣ˥ˢ˩ide˦ a ˣ˟a˧fˢ˥ˠ fˢ˥ ˦˧˨dˬiˡg h˨ˠaˡ

ˣhˬ˦iˢ˟ˢgˬ ˨ˡde˥ ˨ˡ˥eˣ˟icab˟e cˢˡdi˧iˢˡ˦ ˢˡ Ea˥˧h.65 Ob˦e˥˩a˧iˢˡ˦ iˡ˧ˢ chaˡge˦ iˡ ˧he b˥aiˡ

˦˧˥˨c˧˨˥e aˡd cˢˡˡec˧i˩i˧ˬ iˡ a˦˧˥ˢˡa˨˧˦ ˣ˥ˢ˩ide a ˠˢde˟ fˢ˥ ˦˧˨dˬiˡg ˡe˨˥ˢdegeˡe˥a˧i˩e

ˣ˥ˢce˦˦e˦ aˡd de˩e˟ˢˣiˡg ˡe˨˥ˢˣ˥ˢ˧ec˧i˩e ˧he˥aˣie˦, b˨˧ f˨˥˧he˥ ˦˧˨die˦ a˥e ˡece˦˦a˥ˬ ˧ˢ

ideˡ˧ifˬ, ˠˢˡi˧ˢ˥, aˡd ˠi˧iga˧e ˦ˣacef˟igh˧ a˦˦ˢcia˧ed ˡe˨˥ˢ˟ˢgica˟ chaˡge˦.66 The heigh˧eˡed
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ˢ˫ida˧i˩e ˦˧˥e˦˦67 e˫ˣe˥ieˡced iˡ ˦ˣace d˨e ˧ˢ ˠic˥ˢg˥a˩i˧ˬ ˣ˥e˦eˡ˧˦ aˡ ˢˣˣˢ˥˧˨ˡi˧ˬ ˧ˢ ˦˧˨dˬ ˧he

ce˟˟˨˟a˥ ˣ˥ˢce˦˦e˦ iˡ˩ˢ˟˩ed iˡ cˢˡdi˧iˢˡ˦ ˟i˞e A˟˭heiˠe˥Ϡ˦ aˡd Pa˥˞iˡ˦ˢˡϠ˦68 di˦ea˦e˦, cˢˡ˧˥ib˨˧iˡg

˧ˢ ˥e˦ea˥ch iˡ ˠaˡagiˡg aˡd ˨ˡde˥˦˧aˡdiˡg ˧hei˥ de˩e˟ˢˣˠeˡ˧.69

The ˥e˦ea˥ch iˡ˧ˢ ce˟˟˨˟a˥ ˣ˥ˢce˦˦e˦ iˡ ˦ˣace a˟˦ˢ ˢffe˥˦ cˢˡ˦eˤ˨eˡ˧ia˟ ˣe˥˦ˣec˧i˩e˦ fˢ˥ ˢ˧he˥

˦ˣace e˫ˣ˟ˢ˥a˧iˢˡ ˣ˥ˢjec˧˦ ˦˨ch a˦ f˨˧˨˥e Ma˥˦ e˫ˣ˟ˢ˥a˧iˢˡ. U˧i˟i˦iˡg ˩a˥iˢ˨˦ c˨˥˥eˡ˧ ˦ˣace

˧echˡˢ˟ˢgie˦ iˡ cˢ˟˟abˢ˥a˧iˢˡ ˪i˧h ˥e˦ea˥ch iˡd˨˦˧˥ie˦ ˢffe˥˦ a ˣˢ˧eˡ˧ia˟ a˩eˡ˨e ˧ˢ fa˦˧-˧˥ac˞ ˧he

di˦cˢ˩e˥ˬ aˡd iˡˡˢ˩a˧iˢˡ ˧ha˧ cˢ˨˟d ˥e˩ˢ˟˨˧iˢˡi˦e ˧he hea˟˧hca˥e iˡd˨˦˧˥ˬ. The Ageˡcˬ cˢ˨˟d

cˢ˟˟abˢ˥a˧e ˪i˧h A˨˦˧˥a˟iaˡ ˣha˥ˠace˨˧ica˟ aˡd biˢˠedica˟ ˥e˦ea˥ch cˢˠˣaˡie˦ ˧ˢ cˢˡd˨c˧ ˧hi˦

˥e˦ea˥ch.

RHFRPPHQGDWLRQ 8: TKH DHSDUWPHQW RI AJULFXOWXUH, FLVKHULHV DQG FRUHVWU\ VKRXOG

LPSOHPHQW SUHFLVLRQ DJULFXOWXUH DQG HQYLURQPHQWDO PRQLWRULQJ XVLQJ VDWHOOLWH

LPDJLQJ, IRU IDUPHUV WR SUHGLFW ZHDWKHU SDWWHUQV DQG PDQDJH SHVWV PRUH HĳHFWLYHO\.

Iˡ ˧ˢdaˬϠ˦ fa˦˧-g˥ˢ˪iˡg fa˥ˠiˡg ˟aˡd˦caˣe, iˡ˧eg˥a˧iˡg ˦a˧e˟˟i˧e iˠagiˡg aˡd aˡa˟ˬ˧ic˦ i˦ a ˠ˨˦˧.

Bˬ ˨˧i˟i˦iˡg ˧he ˣˢ˪e˥ ˢf ˦a˧e˟˟i˧e ˧echˡˢ˟ˢgˬ, fa˥ˠe˥˦ caˡ ha˩e acce˦˦ ˧ˢ ˡece˦˦a˥ˬ iˡfˢ˥ˠa˧iˢˡ

a˟˟ˢ˪iˡg iˡfˢ˥ˠed deci˦iˢˡ-ˠa˞iˡg. Iˡ˧eg˥a˧iˡg ˡe˪ ˥e˦ˢ˨˥ce˦ ˟i˞e ˥ea˟-˧iˠe c˥ˢˣ ˠˢˡi˧ˢ˥iˡg

aˡd ˣ˥eci˦e ˣˢiˡ˧ ˣˢ˦i˧iˢˡiˡg caˡ iˡ˧˥ˢd˨ce a ˡe˪ e˥a ˢf ˦˨˦˧aiˡab˟e ag˥ic˨˟˧˨˥e.

The˥e a˥e ˧h˥ee ˠaiˡ ˪aˬ˦ iˡ ˪hich ˦a˧e˟˟i˧e˦ caˡ aid fa˥ˠe˥˦; ˠaˣˣiˡg: ˨ˡde˥˦˧aˡdiˡg hˢ˪

˟a˥ge a˥ea˦ ˢf ˟aˡd caˡ be ˨˦ed aˡd ˢˣ˧iˠi˦ed fˢ˥ diffe˥eˡ˧ ˧ˬˣe˦ ˢf ag˥ic˨˟˧˨˥e; ˠea˦˨˥iˡg:

ˣ˟˨ggiˡg ˦a˧e˟˟i˧e da˧a iˡ˧ˢ cˢˠˣ˟e˫ a˟gˢ˥i˧hˠ˦ ˧ˢ ˣ˥ˢ˩ide ˠea˦˨˥eˠeˡ˧˦ ˢˡ a ˥aˡge ˢf

ˣ˥ˢˣe˥˧ie˦ ˦˨ch a˦ ˬie˟d aˡd c˥ˢˣ g˥ˢ˪˧h ˦˧age; aˡd ˠˢˡi˧ˢ˥iˡg: ˢb˦e˥˩iˡg ˟aˡd˦caˣe aˡd

˪ea˧he˥ ˧˥eˡd˦ ˧ˢ ˦ee hˢ˪ ˧he ˟aˡd ha˦ de˩e˟ˢˣed ˢ˥ ˦ˣˢ˧ chaˡge˦ iˡ ˥aiˡfa˟˟ aˡd d˥ˢ˨gh˧

ˣa˧˧e˥ˡ˦.

A ˣaˣe˥ ˣ˨b˟i˦hed bˬ ˧he Wˢ˥˟d Ecˢˡˢˠic Fˢ˥˨ˠ iˡ cˢ˟˟abˢ˥a˧iˢˡ ˪i˧h McKiˡ˦eˬ aˡd Cˢˠˣaˡˬ70

˦˧a˧ed ˧ha˧ ˧he ideˡ˧ifica˧iˢˡ ˢf ea˥˟ˬ-˦˧age ˣe˦˧˦ bˬ hˬˣe˥˦ˣec˧˥a˟ aˡd ˢˣ˧ica˟ ˦a˧e˟˟i˧e iˠage˥ˬ,

if aˣˣ˟ied a˧ ˦ca˟e, cˢ˨˟d he˟ˣ ˦a˟˩age ˨ˣ ˧ˢ 0.8 bi˟˟iˢˡ ˧ˢˡˡe˦ ˢf c˥ˢˣ˦ aˡˡ˨a˟˟ˬ.71 Bˬ ˨˦iˡg

˦a˧e˟˟i˧e˦ ˧ˢ ˠˢˡi˧ˢ˥ ag˥ic˨˟˧˨˥e, ˪a˧e˥ ˨˦age caˡ be ˥ed˨ced bˬ 5%-10% aˡd fˢˢd ˪a˦˧e

˥ed˨c˧iˢˡ cˢ˨˟d add $150-175 bi˟˟iˢˡ iˡ ecˢˡˢˠic ˩a˟˨e fˢ˥ ˣ˥ˢd˨ce˥˦.71

Sˣace-ba˦ed ˥eˠˢ˧e ˦eˡ˦ˢ˥˦ cˢ˟˟ec˧ da˧a iˡc˟˨diˡg ˟aˡd aˡd ˦ea ˦˨˥face ˧eˠˣe˥a˧˨˥e, c˟ˢ˨d

aˡd ˩ege˧a˧iˢˡ ˣ˥ˢˣe˥˧ie˦ aˡd iˠage˥ˬ f˥ˢˠ ˢˣ˧ica˟, hˬˣe˥˦ˣec˧˥a˟ aˡd ˠ˨˟˧i˦ˣec˧˥a˟ dˢˠaiˡ˦72

˪hich caˡ d˥i˩e ad˩aˡced aˡa˟ˬ˧ic˦ ˧ˢ ˣ˥ˢ˩ide iˡ˦igh˧˦ iˡ ˧he fie˟d aˡd ac˥ˢ˦˦ fa˥ˠiˡg ˦ea˦ˢˡ˦.71

The˦e ca˦e˦ ˧eˡd ˧ˢ ˨˦e ˨ˡˠaˡˡed ae˥ia˟ ˩ehic˟e˦ (UAV˦ ˢ˥ d˥ˢˡe˦) hˢ˪e˩e˥, ˦a˧e˟˟i˧e˦ ˢffe˥

ad˩aˡ˧age˦ a˧ ˦ca˟e aˡd e˟iˠiˡa˧e ˧he ˡeed fˢ˥ ˟a˥ge, g˥ˢ˨ˡd ˢˣe˥a˧iˢˡ˦.

I˧ ˪ˢ˨˟d be beˡeficia˟ fˢ˥ ˧he gˢ˩e˥ˡˠeˡ˧ aˡd iˡ˩e˦˧ˢ˥˦ iˡ ˧he ag˥ic˨˟˧˨˥a˟ cˢˠˠ˨ˡi˧ˬ ac˥ˢ˦˦ ˧he

g˟ˢbe ˧ˢ cˢ˟˟abˢ˥a˧e ˪i˧h ˦a˧e˟˟i˧e ˣ˥ˢ˩ide˥˦ aˡd da˧a aˡa˟ˬ˧ic˦ fi˥ˠ˦ ˧ˢ e˦˧ab˟i˦h a ˣ˟a˧fˢ˥ˠ ˧ha˧
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ˣ˥ˢ˩ide˦ c˟ˢ˦e˥ ˧ˢ ˥ea˟-˧iˠe ˦a˧e˟˟i˧e iˠage˥ˬ aˡd da˧a aˡa˟ˬ˧ic˦ ˧ˢˢ˟˦ ˧ai˟ˢ˥ed fˢ˥ ˣ˥eci˦iˢˡ

ag˥ic˨˟˧˨˥e aˣˣ˟ica˧iˢˡ˦.

RHFRPPHQGDWLRQ 9: EVWDEOLVK D SURJUDP WR UHSODFH WKH NDWLRQDO SSDFH MLVVLRQ IRU

EDUWK OEVHUYDWLRQ WR REWDLQ VDWHOOLWH GDWD DQG DGGUHVV FOLPDWH FKDQJH LPSDFWV, IRU

LQVWDQFH, LQ WKH GUHDW BDUULHU RHHI.

Sa˧e˟˟i˧e da˧a i˦ a hea˩i˟ˬ iˠˣ˟eˠeˡ˧ed da˧a-cˢ˟˟ec˧iˢˡ ˦˧˥a˧egˬ ac˥ˢ˦˦ ˧he g˟ˢbe fˢ˥ ˠaˡˬ

ˣ˨˥ˣˢ˦e˦ iˡc˟˨diˡg ˧he ˧˥ac˞iˡg ˢf ˪i˟d aˡiˠa˟˦,73 d˥ˢ˨gh˧ aˡd f˟ˢˢdiˡg ˣ˥edic˧iˢˡ˦,74 aˡd c˥ˢˣ

ˠˢˡi˧ˢ˥iˡg. Hˢ˪e˩e˥, A˨˦˧˥a˟ia i˦ becˢˠiˡg g˥ˢ˪iˡg˟ˬ deˣeˡdeˡ˧ ˢˡ g˟ˢba˟ ˣa˥˧ˡe˥˦ ˧ˢ acce˦˦

˧hi˦ da˧a ˪hich cˢ˨˟d ha˩e beeˡ ˣ˥e˩eˡ˧ed ˪i˧h ˧he e˦˧ab˟i˦hˠeˡ˧ ˢf ˧he Na˧iˢˡa˟ Sˣace Mi˦˦iˢˡ

fˢ˥ Ea˥˧h Ob˦e˥˩a˧iˢˡ (NSMEO). Af˧e˥ ˧he ˣ˥ˢjec˧ ˪a˦ caˡce˟˟ed d˨e ˧ˢ b˨dge˧ ˥eˣai˥˦, A˨˦˧˥a˟ia

˥eˠaiˡed a˧ ˥i˦˞ ˢf ˟ˢ˦iˡg ˧hi˦ da˧a ˨ˣˢˡ ˥i˦iˡg geˢˣˢ˟i˧ica˟ ˧eˡ˦iˢˡ.75 Mˢ˥eˢ˩e˥, ˧he A˨˦˧˥a˟iaˡ

GDP ha˦ a˟˦ˢ beeˡ iˡ˩e˦˧iˡg $5 bi˟˟iˢˡ iˡ˧ˢ ˢ˨˧˦ˢ˨˥ciˡg ˦a˧e˟˟i˧e da˧a aˡd ˥eˠˢ˧e ˦eˡ˦iˡg ˢ˨˧˟e˧˦

˪hich cˢ˨˟d be iˡ˩e˦˧ed e˟˦e˪he˥e.75

Sa˧e˟˟i˧e da˧a caˡ ˣ˥ˢ˩ide a˦˦i˦˧aˡce ˧ˢ A˨˦˧˥a˟iaϠ˦ eˡ˩i˥ˢˡˠeˡ˧a˟ ca˨˦e˦ ˦˨ch a˦ ˢb˦e˥˩iˡg aˡd

ac˧iˡg ˨ˣˢˡ ˪a˧e˥ ˤ˨a˟i˧ˬ f˟˨c˧˨a˧iˢˡ˦ aˡd cˢ˥a˟ b˟eachiˡg ac˥ˢ˦˦ ˧he G˥ea˧ Ba˥˥ie˥ Reef. Sa˧e˟˟i˧e

da˧a ˪ˢ˨˟d ˥ed˨ce ˦˨˥˩eˬiˡg ˪ˢ˥˞ fˢ˥ ˧he Reef, ˪hich cˢ˩e˥˦ 2000 ˞ˠ a˟ˢˡg ˧he ea˦˧ cˢa˦˧ ˢf

A˨˦˧˥a˟ia.76 Sa˧e˟˟i˧e da˧a ha˦ beeˡ ˣ˥e˩iˢ˨˦˟ˬ iˠˣ˟eˠeˡ˧ed iˡ ˦iˠi˟a˥ cˢˡ˧e˫˧˦, fˢ˥ e˫aˠˣ˟e a

cˢ˟˟abˢ˥a˧iˢˡ be˧˪eeˡ ACCIONA aˡd NASA ˧ˢ acˤ˨i˥e ˦a˧e˟˟i˧e da˧a fˢ˥ ˦ea˪a˧e˥ ˤ˨a˟i˧ˬ

ˠˢˡi˧ˢ˥iˡg a˥ˢ˨ˡd ACCIONAϠ˦ de˦a˟iˡa˧iˢˡ ˣ˟aˡ˧˦ iˡ ˧he Midd˟e Ea˦˧.77

P˥ˢˣˢ˦iˡg a ˥eˣ˟aceˠeˡ˧ ˢf ˧he NSMEO ˣ˥ˢg˥aˠ ˪ˢ˨˟d a˟˟ˢ˪ A˨˦˧˥a˟ia ˧ˢ becˢˠe aˡ

iˡdeˣeˡdeˡ˧ ˦ˣace eˡ˧i˧ˬ aˡd ˥e˧˥ie˩e ˦a˧e˟˟i˧e da˧a ˧ˢ ˧a˥ge˧ a ˥aˡge ˢf ˣ˥ˢjec˧˦, e˦ˣecia˟˟ˬ

˧hˢ˦e ˦ˣecific ˧ˢ A˨˦˧˥a˟ia. Mˢ˥eˢ˩e˥, ˧hi˦ iˡi˧ia˧i˩e ˪ˢ˨˟d a˟˟ˢ˪ fˢ˥ de˩e˟ˢˣˠeˡ˧˦ iˡ ˡe˪ ˥e˦ea˥ch

idea˦ ˣ˥ˢˣˢ˦ed bˬ ˦˧˨deˡ˧˦ ˟ˢˢ˞iˡg iˡ˧ˢ da˧a aˡa˟ˬ˦i˦ ˢ˥ ˦a˧e˟˟i˧e iˡˡˢ˩a˧iˢˡ.

Thi˦ ˣ˥ˢˣˢ˦a˟ i˦ ˣ˥iˠa˥i˟ˬ ˧a˥ge˧ed ˧ˢ ˧he Deˣa˥˧ˠeˡ˧ ˢf Iˡd˨˦˧˥ˬ aˡd Scieˡce aˡd ˢ˧he˥

A˨˦˧˥a˟iaˡ ˦ˣace ˢ˥gaˡi˦a˧iˢˡ˦ ˥aˡgiˡg f˥ˢˠ ˦˧a˥˧-˨ˣ˦ ˧ˢ ˪e˟˟-e˦˧ab˟i˦hed b˨˦iˡe˦˦e˦,

eˡcˢ˨˥agiˡg ˥e˦ea˥ch aˡd de˩e˟ˢˣˠeˡ˧ iˡ ˦ˣace ˧echˡˢ˟ˢgie˦, ˨˟˧iˠa˧e˟ˬ ˟eadiˡg ˧ˢ ˣ˥ˢfi˧ fˢ˥

iˡ˩e˦˧ˢ˥˦ iˡ ˧he f˨˧˨˥e. O˧he˥ b˨˦iˡe˦˦e˦ iˡ˩ˢ˟˩ed iˡ ˣ˥ˢjec˧˦ ˧hi˦ ˣ˥ˢg˥aˠ ˪ˢ˨˟d add˥e˦˦,

iˡc˟˨diˡg ˧hˢ˦e fˢ˥ ˥eb˨i˟diˡg ˧he G˥ea˧ Ba˥˥ie˥ Reef, ˪ˢ˨˟d a˟˦ˢ be a ˧a˥ge˧ deˠˢg˥aˣhic.

Ta˫-ded˨c˧ib˟e dˢˡa˧iˢˡ˦ ˠaˬ a˟˦ˢ eˡ˧ice A˨˦˧˥a˟iaˡ ci˧i˭eˡ˦ ˧ˢ ˣi˧ch iˡ ˧ˢ ˧he de˩e˟ˢˣˠeˡ˧ ˢf a

ˡe˪ NSMEO ˣ˥ˢg˥aˠ. Iˡ˩e˦˧ˠeˡ˧ aˡd eˡcˢ˨˥ageˠeˡ˧ f˥ˢˠ A˨˦˧˥a˟iaˡ ci˧i˭eˡ˦, cˢ˨˟d ˟ead ˧ˢ

de˩e˟ˢˣˠeˡ˧˦ iˡ A˨˦˧˥a˟iaˡ ˦ˣace e˫ˣ˟ˢ˥a˧iˢˡ aˡd ˥ed˨ce deˣeˡdeˡcˬ ˢˡ ˢ˧he˥ ˡa˧iˢˡ˦ fˢ˥ da˧a.
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RHFRPPHQGDWLRQV

SHFWLRQ 1: EPSRZHULQJ AXVWUDOLD'V SSDFH SHFWRU - A BOXHSULQW IRU SWUDWHJLF

AGYDQFHPHQWV

Recˢˠˠeˡda˧iˢˡ 1: The Aˡdˬ Thˢˠa˦ Sˣace Fˢ˨ˡda˧iˢˡ ˦hˢ˨˟d e˫ˣaˡd aˡd de˩e˟ˢˣ i˧˦ Kid˦ iˡ

Sˣace P˥ˢg˥aˠ ˧ˢ fˢc˨˦ ˢˡ ˧he ˦eˡiˢ˥ ˦ecˢˡda˥ˬ ˦chˢˢ˟ ˟e˩e˟.

Recˢˠˠeˡda˧iˢˡ 2: The A˨˦˧˥a˟iaˡ Sˣace Ageˡcˬ, ˪i˧h cˢ˟˟abˢ˥a˧iˢˡ f˥ˢˠ ˧he Aˡdˬ Thˢˠa˦

Sˣace Fˢ˨ˡda˧iˢˡ, ˦hˢ˨˟d de˩e˟ˢˣ a ˦˧˥˨c˧˨˥ed cˢ˟˟abˢ˥a˧iˢˡ f˥aˠe˪ˢ˥˞ be˧˪eeˡ gˢ˩e˥ˡˠeˡ˧

aˡd ˣ˥i˩a˧e ˦ˣace iˡd˨˦˧˥ˬ fˢ˥ effec˧i˩e jˢiˡ˧ ˦ˣace iˡi˧ia˧i˩e˦.

Recˢˠˠeˡda˧iˢˡ 3: S˧˥eˡg˧heˡ A˨˦˧˥a˟iaϠ˦ ˦ˣace eˡ˧˥eˣ˥eˡe˨˥ia˟i˦ˠ ˧h˥ˢ˨gh jˢiˡ˧ e˫ˣe˥˧i˦e aˡd

f˨ˡdiˡg: ˧iˠe fˢ˥ a Na˧iˢˡa˟ Sˣace Iˡˡˢ˩a˧iˢˡ F˨ˡd?

Recˢˠˠeˡda˧iˢˡ 4: The A˨˦˧˥a˟iaˡ Sˣace Ageˡcˬ ˦hˢ˨˟d ˦˨ˣˣˢ˥˧ ˧he e˦˧ab˟i˦hˠeˡ˧ ˢf

˦ˣecia˟i˦ed ˥e˦ea˥ch ceˡ˧˥e˦ ˧ˢ ad˩aˡce ˞eˬ ˦ˣace ˧echˡˢ˟ˢgie˦, di˩e˥˦ifˬiˡg A˨˦˧˥a˟ia'˦ ˦ˣace

cˢˡ˧˥ib˨˧iˢˡ˦ bˬ ˟e˩e˥agiˡg ˡa˧iˢˡa˟ ˦˧˥eˡg˧h˦.

SHFWLRQ 2: HDUQHVVLQJ AXVWUDOLD'V SSDFH SHFWRU ş UWLOLVLQJ SSDFH

THFKQRORJLHV IRU EDUWK'V CKDOOHQJHV

Recˢˠˠeˡda˧iˢˡ 5: The A˨˦˧˥a˟iaˡ Sˣace Maˡ˨fac˧˨˥iˡg Ne˧˪ˢ˥˞ ˦hˢ˨˟d de˩e˟ˢˣ ˦ˢ˩e˥eigˡ

caˣabi˟i˧ie˦ aˡd iˡˡˢ˩a˧iˢˡ ˧h˥ˢ˨gh addi˧i˩e ˠaˡ˨fac˧˨˥iˡg.

Recˢˠˠeˡda˧iˢˡ 6: The A˨˦˧˥a˟iaˡ Sˣace Ageˡcˬ ˦hˢ˨˟d ad˩ˢca˧e fˢ˥ ˦˨˦˧aiˡab˟e ˦a˧e˟˟i˧e

˟ifecˬc˟e ˠaˡageˠeˡ˧ fˢ˥ Ea˥˧h'˦ beˡefi˧.

Recˢˠˠeˡda˧iˢˡ 7: The A˨˦˧˥a˟iaˡ Sˣace Ageˡcˬ ˦hˢ˨˟d ˣ˥ˢˠˢ˧e iˡi˧ia˧i˩e˦ fˢ˥ hea˟˧hca˥e

˥e˦ea˥ch iˡ ˦ˣace, iˡ˩e˦˧iga˧iˡg ˧he iˠˣac˧ ˢf e˫˧˥eˠe cˢˡdi˧iˢˡ˦ ˢˡ h˨ˠaˡ ˣhˬ˦iˢ˟ˢgˬ ˧ˢ

de˩e˟ˢˣ ˠi˧iga˧i˩e ˦ˢ˟˨˧iˢˡ˦ aˡd eˡhaˡce hea˟˧hca˥e.

Recˢˠˠeˡda˧iˢˡ 8: The Deˣa˥˧ˠeˡ˧ ˢf Ag˥ic˨˟˧˨˥e, Fi˦he˥ie˦ aˡd Fˢ˥e˦˧˥ˬ ˦hˢ˨˟d iˠˣ˟eˠeˡ˧

ˣ˥eci˦iˢˡ ag˥ic˨˟˧˨˥e aˡd eˡ˩i˥ˢˡˠeˡ˧a˟ ˠˢˡi˧ˢ˥iˡg ˨˦iˡg ˦a˧e˟˟i˧e iˠagiˡg, fˢ˥ fa˥ˠe˥˦ ˧ˢ ˣ˥edic˧

˪ea˧he˥ ˣa˧˧e˥ˡ˦ aˡd ˠaˡage ˣe˦˧˦ ˠˢ˥e effec˧i˩e˟ˬ.

Recˢˠˠeˡda˧iˢˡ 9: E˦˧ab˟i˦h a ˣ˥ˢg˥aˠ ˧ˢ ˥eˣ˟ace ˧he Na˧iˢˡa˟ Sˣace Mi˦˦iˢˡ fˢ˥ Ea˥˧h

Ob˦e˥˩a˧iˢˡ ˧ˢ ˢb˧aiˡ ˦a˧e˟˟i˧e da˧a aˡd add˥e˦˦ c˟iˠa˧e chaˡge iˠˣac˧˦, fˢ˥ iˡ˦˧aˡce, iˡ ˧he

G˥ea˧ Ba˥˥ie˥ Reef.
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AFNQRZOHGJHPHQWV

Teaˠ Baˡ˞˦ia ˪ˢ˨˟d ˟i˞e ˧ˢ ac˞ˡˢ˪˟edge ˧he iˠˠeˡ˦e ˦˨ˣˣˢ˥˧ f˥ˢˠ ˦e˩e˥a˟ ˢ˥gaˡi˦a˧iˢˡ˦ aˡd

iˡdi˩id˨a˟˦ ˪i˧hiˡ ˧he A˨˦˧˥a˟iaˡ Sˣace Iˡd˨˦˧˥ˬ.

We ˪ˢ˨˟d ˟i˞e ˧ˢ begiˡ bˬ ˧haˡ˞iˡg The Aˡdˬ Thˢˠa˦ Sˣace Fˢ˨ˡda˧iˢˡ, fˢ˥ ˧hei˥ ˧˥eˠeˡdˢ˨˦

˦˨ˣˣˢ˥˧ ˢf ˧he A˦˧˥a P˥ˢg˥aˠ aˡd fˢ˥ beiˡg ˢ˨˥ geˡe˥ˢ˨˦ ˧eaˠ ˦ˣˢˡ˦ˢ˥.

Teaˠ Baˡ˞˦ia ˪ˢ˨˟d a˟˦ˢ ˟i˞e ˧ˢ e˫˧eˡd i˧˦ ˦iˡce˥e g˥a˧i˧˨de ˧ˢ a˟˟ ˢf ˧he iˡd˨˦˧˥ˬ ˦˨ˣˣˢ˥˧e˥˦

˪hˢ˦e e˫ˣe˥˧i˦e, ˪i˦dˢˠ aˡd g˥aciˢ˨˦˟ˬ ˦ac˥ificed ˧iˠe a˟˟ˢ˪ed ˧hi˦ ˪hi˧e ˣaˣe˥ ˧ˢ cˢˠe ˧ˢ

f˥˨i˧iˢˡ.

● D˥ Ma˧˧he˪ Sha˪, ˢf CSIRO, fˢ˥ hi˦ iˡ˩a˟˨ab˟e feedbac˞ aˡd g˨idaˡce ˧h˥ˢ˨ghˢ˨˧ ˧he

de˩e˟ˢˣˠeˡ˧ ˢf ˧hi˦ ˪hi˧e ˣaˣe˥. Hi˦ e˫ˣe˥˧i˦e aˡd iˡ˦igh˧˦ ha˩e beeˡ iˡ˦˧˥˨ˠeˡ˧a˟ iˡ

˦haˣiˡg ˧he cˢˡ˧eˡ˧ aˡd di˥ec˧iˢˡ ˢf ˧hi˦ dˢc˨ˠeˡ˧.

● I˦abe˟˟a McC˨˟˟ˢch, cˢ-fˢ˨ˡde˥ ˢf Rˢbiˡ˦ˢˡ Ae˥ˢ˦ˣace, fˢ˥ e˫hibi˧iˡg ˧he e˫ˣaˡdiˡg

˦ˣace ˦˧a˥˧-˨ˣ ˢˣˣˢ˥˧˨ˡi˧ie˦ a˩ai˟ab˟e iˡ A˨˦˧˥a˟ia aˡd ˥eˠiˡdiˡg ˨˦ ˪hˬ e˫ˣ˟ˢ˥a˧iˢˡ aˡd

e˫ˣaˡ˦iˢˡ iˡ ˦ˣace i˦ c˥i˧ica˟ ˧ˢ eˡhaˡciˡg ˟ife ˢˡ Ea˥˧h.

● D˥ Jˢˡa˧hˢˡ Ra˟˦˧ˢˡ, ˢf CSIRO, fˢ˥ ˣ˥e˦eˡ˧iˡg hi˦ e˫ˣe˥˧i˦e iˡ ˧he fie˟d ˢf ˥eˠˢ˧e ˢˣe˥a˧iˢˡ˦

aˡd cˢˡ˧˥ib˨˧iˢˡ˦ ˢf hi˦ ˧eaˠ ˧ˢ ˧he ˠiˡiˡg ˦ec˧ˢ˥.

● Pe˧e˥ Ni˞ˢ˟ˢff, ac˧iˡg E˫ec˨˧i˩e Di˥ec˧ˢ˥ ˢf ˧he Aˡdˬ Thˢˠa˦ Sˣace Fˢ˨ˡda˧iˢˡ, fˢ˥

ˣ˥ˢ˩idiˡg hi˦ iˡ˦igh˧˦ ˧ˢ hi˦ cˢˡ˧˥ib˨˧iˢˡ˦ iˡ ˦ˣace de˩e˟ˢˣˠeˡ˧˦, deˠˢˡ˦˧˥a˧iˡg ˧he

iˠˣˢ˥˧aˡce ˢf A˨˦˧˥a˟iaϠ˦ ˦ˣace iˡ˩ˢ˟˩eˠeˡ˧ iˡ defeˡce aˡd ˦ˣea˞iˡg abˢ˨˧ A˨˦˧˥a˟iaϠ˦

˥ˢ˟e iˡ ˧he iˡ˧e˥ˡa˧iˢˡa˟ ˦ˣace iˡd˨˦˧˥ˬ.

● Ke˥˥ie Dˢ˨ghe˥˧ˬ, ˢf ˧he A˨˦˧˥a˟iaˡ Sˣace Ageˡcˬ fˢ˥ ˣ˥ˢ˩idiˡg ˩a˟˨ab˟e iˡ˦igh˧˦ iˡ˧ˢ ˧he

de˧ai˟ed hi˦˧ˢ˥ˬ aˡd e˫ci˧iˡg f˨˧˨˥e ˢf ˧he A˨˦˧˥a˟iaˡ ˦ˣace iˡd˨˦˧˥ˬ.

We ˧haˡ˞ ˧he A˦˧˥a P˥ˢg˥aˠ E˫ec˨˧i˩e Cˢˠˠi˧˧ee fˢ˥ ˩ˢ˟˨ˡ˧a˥i˟ˬ cˢˠˠi˧˧iˡg ˧he ˧iˠe ˧ˢ eˡ˦˨˥e

˧he ˣ˥ˢg˥aˠ ˪a˦ e˫ec˨˧ed ˧ˢ ˧he highe˦˧ ˦˧aˡda˥d aˡd fˢ˥ ˧he c˥ea˧iˢˡ ˢf each ˧eaˠ'˦ ˣ˥ˢg˥aˠ.

We a˟˦ˢ ˧haˡ˞ ˧he A˨˦˧˥a˟iaˡ Yˢ˨˧h Ae˥ˢ˦ˣace A˦˦ˢcia˧iˢˡ fˢ˥ a˟˟ˢ˪iˡg ˦˧˨deˡ˧˦ aˡd ˬˢ˨ˡg

ˣ˥ˢfe˦˦iˢˡa˟˦ ˧ˢ iˡc˥ea˦e ˧hei˥ a˪a˥eˡe˦˦ ˢf ˦ˣace-˥e˟a˧ed i˦˦˨e˦.

Pa˥˧ic˨˟a˥ ˧haˡ˞˦ gˢe˦ ˧ˢ ˢ˨˥ eˡ˧h˨˦ia˦˧ic P˥ˢg˥aˠ Cˢˢ˥diˡa˧ˢ˥˦, Saˠ Ki˥˞˪ˢˢd aˡd Dha˥˦h˨ˡ

S˥idha˥aˡ fˢ˥ ˧he cˢ˨ˡ˧˟e˦˦ hˢ˨˥˦ ˢf ˧iˠe ˧heˬ iˡ˩e˦˧ed iˡ˧ˢ ˣ˥eˣa˥iˡg, ˢ˥gaˡi˦iˡg aˡd ˣ˥e˦eˡ˧iˡg

fˢ˥ Teaˠ Baˡ˞˦ia aˡd ˧hei˥ ˨ˡ˪a˩e˥iˡg g˨idaˡce, eˡgageˠeˡ˧ aˡd ˦˨ˣˣˢ˥˧ ˧h˥ˢ˨ghˢ˨˧ ˧he

A˦˧˥a P˥ˢg˥aˠ.
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