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Betty Moore Foundation, David and Lucile Packard
Foundation, Pew Fellows Program %! Australian Science
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Atmospheric Administration, NOAA)O| IHES K|S &2 |X=f
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HEH=(University of Queensland)ChsiO] 7Hol] S 2F4
., ZAKIHAESES|(The Nature Conservancy), I120|E Hi2|0{ 2]
S22 |=(Great Barrier Reef Marine Park Authority), O
oA (National Marine Fisheries Service: NMFS), ZH2|XE
Lot ofst 2 =& MEfRM 2 SHMIE(National Center for
Ecological Analysis and Synthesis, NCEAS), ZH2|XZL|Of CHSHW
SOl WY X[HoiRCH, 7|ES| HX/HIEES| S7HIES X|Mok=
tool?l Marxan2 ESt 202 LEN 0182 H2ISHE of= ¢t
A2l Xfok= Tool
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Marine Map

2 Lot CHSt, SAMIKIHIESES|(the Nature Conservancy),
Ecotrust2 4% Marine Map ConsortiumOfl 2Jot0d 7HE|de
0, Resources Legacy Fund Foundation, the Nature
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O SEAHAE 24 - o} &THE] 2(Atlantis)

O Atlantise= &3 dAWaskd g7 4 (CSIRO2 Marine and Atmospheric

Research)”} 7)%stal Gordon and Betty Moore Foundation, David and
Lucile Packard Foundation, Pew Fellows Program % Australian Science
Minister’ s Prize, ©v]= 3% th”]% (National Oceanic and Atmospheric
Administration, NOAA)©] A A XY st 7)4st S ENAAEH ol 2d
AtlantisE 7] 3W¥H 3}, sfjoFst, JU+HA & E(utrient availability), ® o] 1&
2t ey e AHEZHA 242ES TS AHA AEUHeA &
A2 A g4k A= HrEel dgol ik Aol &8-E

Atlantis= 4529 2-7HH A Oéf%k%oﬂ/ﬂ trade-off 418 A A|stA st
[e)

Al xyol 37/ thsk NOAASl T¢3A AJEfAl ¥ 7Hintegrated Ecosystem
Assessment) 2 Sl &F 2] @ 2] 3] (Marine Stewardship CounciD®] A& ©{(forage fis
3 o] Fof A3k hol=gkRl, A A o] F(ground fish) oj4do] Ao} &7
o] AFAERSF FX= FF A ol A& A7 A=

I
1 |
| MSE DESIGN AND BIOPHYSICAL IMULATION CYCLE !
| ANALYSIS - environment (currents, :
: bathymetry & climate) I
i - resources (flora & fauna) '
! - impacts ‘ !
I INDUSTRY \ "
! DEFINE - development ]
| oBJECTIVES =P gploitabion MONITORING |
: - mul_tiple fleets - observers ]
| (behaviour & gears) - surveys |
: IMPLEMENTATION - reporting !
1 - eCONomic pressures I
: (costs, markets, trading) :
1 - effort allocation ]
| & gear choice :
1 - investment i
| PERFORMANCE - social pressures ASSESSMENT ||
| MEASURES - public perception - estimation I
i - ports - classification | |
| ‘ MANAGEMENT S RBC :
1 - decision rules I
! JUDGING (harvest strategy) |
I OUTCOMES = all levers |
| (input & output) :
I - management I
: costs '

(Z132-9) Atlantis®] 7]1& =%

2) Commonwealth Scientific and Industrial Research Organisation

3) Prey fish ®& bait fishetl 22| A2 olFE2 ¢ & ZARES] dolgo] &+ olF
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Scoping: |dentify Goals
of EBM & Threats to

Achieving Goals
2011 & ongoing

Develop Ecosystem

Indicators & Targets
2010 & ongoing

" Risk Analysis
Monitoring of pilot completed 2010

& ongoing

Ecosystem
Indicators &

Management -
Cumulative Risk

Effectiveness Analysis
2011 & ongoing

bt Management Strategy
ek Evaluation
i proof of concept completed
2010, ongoing based on
scoping results

(1382-10) Sl AH 7HEA, Integrated Ecosystem
Assessment)] A

O Agxzyo} 3Fe S ENAE 7Hintegrated Ecosystem Assessment)ol] A

o174 & oA uigt AAE WSt wE} Az Yol At
8 ofHZFA A Ao F(groundfish) 2} s} FA A7} AR A Wstst=A], 1
5{3% lotsta o ”Eﬂ(status quo)el #FEAFo] fA=E weo IFEE
7heh 574 Aveg e AEF W3l ofFY HAsE, £8F T8 4
taz ojd fed2o] 7 AARA AGS F A=

o‘_a. of -{N F]F

0\!
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—— 3 Nautical Mile Line
Cordell Bank National Marine Sanctuary
Gulf of the Farallones National Marine Sanctuary
Manterey Bay National Marine Sanctuary

I caiifornia Marine Protected Area
Trawl Rockfish Canservation Area
Non-Trawl Rockfish Conservation Area

I Essential Fish Habitat
Atiantis Model Area

Kiometers

Proportion
Rockfish

Mature
13 4

Rockfish
Biomass

Avoid Rockfish
Bycatch

|Mammal and

HanREg ialic Bird Biomass

Hahitat
Integrity

(2 ™H2-1D A x Yo} FHAS s F A AF = A=IED, ZE g olrt
AEFREFHoA A E S8 AL Ay )

O 2F di5% 2 s E &FT=3 CSIROZE Fatdedzts ntd

[e13
o

=4 AtlantisE & &

[0 %3 4 &% 7HCumulative Impacts)

9

(O Cumulative Impactsi= David and Lucile Packard Foundation, Gordon,
Betty Moore Foundation, wjAFS=A]= Ocean Partnershipe] A& A3}

3 "= AP EYottfste] =7} AE A
for Ecological Analysis and Synthesis)<}t

M7= s gl s

RN
AxE setaiAY @

o

i

oﬁ;‘d

Cumulative Impactse 17+ 5o MejA o] 242 I
Adtte 7H4 bl oled FEF 1 AAL volsie]
AR A7 B S QDA

9 =3tAdlE](National Center
2R xC fsle] FFxoz st

= T ol 7

A FTHAY A

3, T3k FHFR G S Fofsle] olE ¢
=g 58S FuA npddE A

3t SAEHE AASI A YA I HeFs

gt HUE A V2AEEA GE&FHT US

_33_



(Y SAHYsTFH7} 72 A7 So07 7] AL

- Cumulative impact model> o}2i¢] 47FA 3}AH-E& AA Cumulative

impact score (I0)S =&3%

i) AF71U4 AFLAEC g dolg FES 238 A F, A=
o] & mlusty] 455 0-1 Ate]o] go g tAl 233 (Di), i
AEfAl Gl &gk dlolElE 1km2 gt tellA dld AeiAlY EA4 =
v &4 o fol wg} 1 = 09 oz FAAZ (B)

i) FFAF EAS R oRE 3 AFIIIAE AP Lo} sfFAEA N
Sk G&FH 7M1, j)(impact weight) =3 vl&, I kel W& 1-4%.

o]Z wn}lgto 2 Cumulative impact score (IC)S =&3}7] $Jste] o}

He 2 AL (n=17, m=20)

n m

Ic=2 X DixEj*pu;;
i=1 j=1
iv) A4dS A HE(Ground truth)®9] 524

Original Trarsfarmed Ecasystem
Driver Data Diriver Data (TH Data (Eji

N7 A |

Human Impact Categories

Coral

== ‘Weights
Hard/Saft (i)

Dem dest fish Dem, dest fish
j—\—aj." ; )
p S
Urg. pallutamt Org. pollutant Seagrass
Vﬁ'
{ 1 —_—
Dem, low fish Cremy, low fish

(7132-12) Cumulative Impact score A4+ A%
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= B E
E e

2 § § % g v E 3

=3 ~ = i=] = s
e & 3 8 8 £ & §E g ] o
- 5 8 8 58 8 § 3 &8 & _ 2 3 o
e I 2 8 2 5 % g & £ 3 3 2 8 & 2 s § 3
2 £ § £ 8 2 § & 5 & = & ® 2 5 § _ 8 5 &
£ 2 2 E 2 2 2 ¢ E ¥ FOERE 2 EYOLOCS R %
Driver £ 5 3§ 8 5 3 5 8 58 &€ 8 2 5 8 B 2 § F s 2
Nutrient Input 18 18 21 16 20 14 17 20 06 13 00 00 12 D0 15 16 04 18 04 14
Nonpoint, organic pollution 14 12 10 22 12 14 00 20 02 1r 00 00 19 16 21 28 01 17 10 28
Nonpaoint, non-organic pollution 05 07 08 22 15 21 02 21 02 18 00 00 23 16 21 16 06 20 00 27
Direct Human 33 23 25 25 20 11 29 OO0 00 16 00 00 095 00 28 22 27 16 16 30
Demersal, destructive fishing 08 12 02 27 21 30 3% 32 28 23 30 35 21 08 12 14 02 10 A5 31
Demersal, non-destructive, high bycateh fishing 09 16 11 29 21 20 32 23 24 20 00 00 16 00 08 1. 09 10 21 07
Demersal, non-destructive, low bycatch fishing 08 13 06 27 1Y 16 26 00 22 00 OO0 OO0 OO0 OO0 15 15 02 05 21 14
Pelagic, high by-catch fishing 00 O 00 26 00 11 28 02 00 16 00 00 30 22 09 00 01 05 00 00
Pelagic, low by-catch fishing o0 07 00O 26 06 OB 28 02 00 0Ok 00 OO 22 06 00O OO OO 04 00 0O
Artisanal fishing 17 23 03 22 00 09 19 00 04 03 00 09 10 00 13 04 07 06 08 10
Sea temperature 24 28 21 19 05 25 29 23 09 25 15 18 33 23 28 14 06 14 20 08
uv 02 08 05 07y 03 19 18 00 00 13 00 00 15 00 09 13 00O 11 01 00
Ocean acidification 1.2| 11 14 411 01 17 25 21 16 22 27 27 18 00 09 10 00 13 00 OTF
Species Invasion 14 15 12 25 27 16 15 02 05 15 00 00 23 DO 28 29 09 28 13 26
Ocean-based pollution 12 12 05 17 11 12 03 14 17 23 12 12 17 04 13 08 05 12. 01 00
Commercial Activity 20 15 19 14 03 17 09 01 10 09 00O OO 19 00 O3 19 19 14 00 00
Benthic Structures 13 05 16 17 01 05 21 16 22 19 16 14 15 00 10 09 08 09 00 04

(192-13) 9&H 7K. ) Cumulative Impact weight <=3

[0 Very Low Impact (<1.4) [] Medium Impact (4.95-8.47) [ High Impact {12-15.52)
[C] Low Impact (1.4-4.95) ] Medium High Impact (8.47-12) Ml Very HighImpact (>15.52)

i

(2"2-14) AAMA 2071 3] FA el A ol gk Cumulative Impact A=

O ®= & AgE 'Cumulative Impact Mapping Framework'& Al-&, 3}2}o]
ko] sfFAYES A4 (Hawaii Institute of Marine Biology)+= I} 335}
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EFtol7lol Y= Hr]Id+E  (Papahanaumokuakea Marine  National

Monument)d of 483l @A i3t Y EEZAEE mtdsty #g

A E AAsker &833+

- GISA9 F3F =89 () AeA 2 A2A (Ecozone maps), (2) <1zt&F o]t}
AHAFo 3742 ~E#2~ ZZ(ntensity), (3) AefA 3 kA (vulnerability
weight) & FEA] (100 m resolution)stal It PR AE 247 g =
73t d=8sta HFAH HIUE A Alska Cumulative Impact Modelol] 2 &

3}a] Cumulative impacts score EZA TS #A] g

1. Kure/ 2. Micway/ 3. Pearl & Hermas/
Kanemiloha’i Pinemarnu Haoloikauaua
ﬁ'}"
i
v
S
5 Ecozones
4. Lisianski/ 5. Pioneer Bank 6. Maorthampton )
Papaapahc Seamounts [ Pelagic
[] Deep Rest
X [ Cnuter Reet
B 'rner Reot
10 "0 o 1] Mm@ I:l EE‘U’EI’.HGI'IT
= A
; } o 5
7. Laysan B. Mara! 9. Raita Bank i
Kaud Nalukakala [ Sandy Beach
I rterior Terrastrial
Il Unciassified
s, Bl Rocky ntertidal
woo Y s o w oo
Kiomalam KBometars Klomalans
10. Gardner’ 11. Brocks & St Rogasion 12. Franch Frigata
POhahanu Shoals’ Mokupapapa
40 o 30 o 10
Floomeders Fllomatars Kmm -
13. Neckar! 14. Twin Banks 15. Ninoa!
Mokumanamana Maku Marnu
2 o 10 o & 10 o
L} e — e
Eliomalen Kllomaiers Elomatam

(71%2-15) SotshicmFolrlols| Fxd I g E Ao e Fa 452
Ao 2 A AP A =3} 3 ‘Ecozone map’

e s sESol AMMoR YT WoEk Foloz, sleto] AR BABOR oF 250km
HolA on 2006 7€ EAJSIetolN = HOOH? ]‘E‘C’(Northwestern Hawaiian Islands Marine
National Monument)ﬂ AA, 2007 X292 ntu}stl @ Fot7|of jY=H7|dE2 HAo] HAEH.
oj2o] AFRR RE stetol R(M)7 Felstod Talstn 20104 QU4 (2RI LS TEFRE] )7}
oA, AHAA TR E St webgAb AFdgAato]l AR AAEE AR SANGHS.
http://www.papahanaumokuakea.gov/
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Threats Resolution Scale Metric Years Data Source

1. Alien species Atoll-level Continuous ~ No. alien species observed 2003 Godwin et al. 2006
2. Bottom fishing 0.25 degree  Continuous  Pounds kept 1996-2002 DAR

3. Increased UV radiation 1.0 degree Continuous  No. positive anomalies 1996-2004 NASA

4. Lobster fishing Atoll-level Continuous ~ Mean fishing effort 1983-1999  Dinardo and Marshall 2001
5. Marine debris® 100 m Continuous ~ No. debris recorded 20002006 CRED

6. Research diver impacts 100 m Binary Presence of 1 + diver 2000-2006  CRED

7. Research installations 100 m Binary Presence of anchored equipment  2004-2005 CRED

8. Research wildlife sacrifice 100 m Binary Site of wildlife collection 2006 CRED

0. Sea level rise 100 m Binary Presence of water N/A Created

10. 88T anomaly: bleaching 4 km Continuous ~ No. anomalies 1985-2005 NOAA

11. SST anomaly: disease 4 km Continuous  No. anomalies 1985-2005 NOAA

12. Seawater acidification 1.0 degree Continuous  Increase since 1870 2010 Guinotte et al. 2003
13. Ship-based pollution 1 km Continuous  No. ships 2004 Halpem et al. 2008
14. Ship strike risk 1 km Continuous  No. ships 2004 Halpem et al. 2008

(1LH2-16) ARG 98 4 A ~E# 2 82 (147HA)

THREATS L Inner 2 Outer 3. Dhep reef 4. Algml 4 Rocky 6. Sandy 7. Interios & Pelagic 9. Subtidal 10 Sabtidal
reef el (=30 m) beds anlertidal beach terme siral sand & mund pavement

N: n | 19 16 18 21 13 1% 4 4

1. Alien species 21 20 19 20 1.8 125 29 1.0 18 10

2. Botpan fishing [ E] [} 23 [X1) L] [H11] 0o [} i1} 0

3. Increated UV radiation ] 22 08 1.4 1% 0 09 1.4 ¥ 12

4. Lobaer fishing 1.3 1.7 19 11 .1 0 an (1] s L0

5. Marine debris 24 24 12 1.5 22 23 14 20 12 L&

6. Research diver impacs 1.4 12 (113 {1} 0.4 03 a0 1] 03 s

7. Research irsiallations 0.9 0.9 (113 g 0.5 04 11} 03 a6 1133

B. Research wildlife saerifice L. 1.0 10 07 07 [iF3 (i) (X 03 LN

9. Sea level rise x5 25 13 1.9 i1 34 0 04 12 L5

10 85T anomaly: bleaching 1% 29 0 1.4 1.6 b an [i] [iti} a0

11. 85T anoinaly: disease 29 29 13 1.9 1.6 16 06 1.8 20 2

12 Seawater acidification 21 24 15 1.0 1.2 19 a0 [} 12 10

13. Ship-based pollution 1:1 1.5 06 0.5 14 13 a6 11 s as

14. Ship strike sk 1.4 1.2 04 04 L% 3 s an 0.5 a3 a7
Sum M.E e 158 156 1.1 164 1.1 107 10y 151

(192-17) 3743 2=E# 2 el dg Hekd H7t

Cumulative
Impact Score

Blo: [ Ji0-12
B4 [ ]12-14
[ la-s [ 14-16
[ le-2 M 16-18
[ 1e-10 M 18-20

Threats Per Cell

[ Je[~ 5. ;
—_Qe=p 5 W 0
| Il =
[ = [ 1o ;
1 + I r‘i‘ 1.
s I 2 =
[ 11N

8] 170 340

==l ———————7]

Kilometers

(192-18) Cumulative ImpactsE 2 vt H 3tofo] HA R FH QG 73|, (b) A &
4 A2 E#H 2 849 5 (Footprints)
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Cumulative

Impact Score
=

I o
B
I
e-e
[ Ja-10
-1z
[ ]iz-14
B 1418
B -1
| R

(7192-19) A5 % H A x 3ol thg Cumulative Impact Score

] Marxan with Zones

O Marxan with Zones2 S5 HEH, IAAAERSH3I|(The Nature
Conservancy), L#o]E ujg]o] @ =5 & %3 ae]=+(Great Barrier Reef
Marine Park Authority), "= 3l ¥<=4F%(National Marine Fisheries Service:
NMFS), Zejzuo} tist 2 =4 AejiE4] 2 F/dAlE|(National Center
for Ecological Analysis and Synthesis, NCEAS), ZA gz o} tjgtnw So] A
AA Qs 5F A=A=(University of Queensland)th ol A 7)1+

5) 9 ArEdelote] BES|oLS wet wast A4 Hoje] A5E Ao, 19819 SUAZ(UNESCOIA A
ArtderoR A4 o A5 40094%, ol 1500005, ANEEL 400001% 5 uf cropst Aol A

S ERE
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A Es L gl st &
I BEFHCEISEET T, AT, i

H]-8(zone boundary cost)¥} A3+
B HE HISZFo EgLFE #A 9 odFE EIEIXE Marxan with
Zonesell A &3to] o] g W e AHA FEO0%), RsTY Ao AH FF

= o T
(75%), FAA F+ 39 ds ==

Define Study Area
Identify Zoning
Stakeholder [_] Objectives
Input ‘
Identify and Map
Features and Activities
—| Define Planning Units I
Select
Scenarios
SetGoals Determine Compatibility
Stakeholder
. A ; ound Review
Figure 1. One configuration aroun l SR
[ General Use Rottnest Island produced by Marxan Colit ate Poramatars
Restricted Use with Zones that delivers optimal
I Marine Sanctuary ~ trade-offs between recreation and
biodiversity protection.
Zoning Solution
(Z1982-20) Marxan with ZonesS #-&A| %1 4] 5 Rottnest A< Zx-&a] A S(H,

Marxan with Zones 2! E% ﬂ—lfi} Flowchart(-%)

O Marxan with Zones?] A= LHEA o2 HoJEu|o]| A&
3 AZo=H S 7Nt FAET7F ZAEHIA %;‘é o] g(od el gk o]
A BRs(MAA] 3ol U A%, &5 JFH7EAE A=

ol 49 4 e, Azagi-‘g Trade off24, Auee mhel Fof
0 A

N

. o



Conservation Feature - Coastal Lagoons Conservation Feature - Dense Seagrass
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SUSAID, e

Industrial Activity - Geothermal Vents Industrial Activity - Sand Mining

(Z1382-21) Saint Kitts and Nevis®] alF &5 *HIS5A A= oA
Marxan with Zones 43S 93+ Flowchart(-$-)
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=)USAID

_dl i

(a) Zoning Solution for the Flat Goal 30% (b) Zoning Solution for the Flat Goal 60%
Lock scenario No Lock scenario

(c) Zoning Solution for the Variable Goals Reduced Lock scenario
(292-22) AlUEl e B4 & T3l HT sl ddo= AAE FUHAGAE
Saint Kitts and Nevis
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U A

A= I 387 = HA 3,3009/m o)ds EE-ShaL

H9e
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(F5-7) A wigtee A3 A - AR AR TIE 2 AR
78 EEZ 3 S oot
ZR40neY R ] N ]
MHI|E W AU 20% M3 0171242 30%
IIHAEN FH SAUMFHERBIA 5 NE2473Y
Sz | JVEMESBHO SUE 2 0l¥e [ NZ24THPO| M= 102 B 23
THAZA7 | #0I| 2= Ofa ZAL
(3F5-8) H 3dz nigtee A L A - ASE A
T E 2y WESE() St 7|E=2 (3 /) HMEE(E)
Maf(ZAHy) 3,723,798 926 L3 w3 3.446,747.429
wE HoH(OrEY) 10,004,474 998 | &7t 20%|  9,982,464,157
20188 | 2xIF 9,811,000 3,310 w7 coy | 32,474,410,000
- Efor 4,550,000 3345 |7H22 30%| 15.219.750.000
A7 23,539,272 - 45,903,621,586
M (ZAH) 4,420,308 871 3 M3 3,851,856,391
EEz LB (OFAL) 11,671,521 934 | ®7t 20%|  10,896,532,006
20188 | 23 6,600,000 3,402 w3 oy | 22,453,200,000
- Bt 3,886,500 3,345 |79 30%|  13,000,342,500
A7 46,231,101 - 83,105,209,983
MNf(ZAHE) 11,370,958 906 7 3 10,300,950,852
EEZ LI (DHARE) 307,855 969 |27t 20% 298,188,353
078 | 237 3,975,000 3,866 3 o 15,367,350,000
- Efor 2,475,700 3,345 |7tH9 30%|  8281,216,500
A7 61,884,914 - 109,071,699,188
£ 72,797,114 - 145,573,008,188
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SHoAIIS O ZZEO| THs ZI= 1} nH o A M0 =otE RaH LS
e o8 ZSH 8\ B 5t ‘Mspo| JHXIE 0] Al 70| St
a0 o1xie spol x| B Ziso) 2siel sequige S ALt
Hloo'" D|X|E %%FO| X'HQI- S 9(}” Hl H gf?_f %%

AlLz|e3 AlLI224 ‘

WIS 2S0| U8 FrEs s
DE Gl{oF &= 7 Ay
0 NLf2iQOpE si2, S22 7, xf |l 3L AU SE AT &E ¢ 2
MOI4X], 34 5 stor et zof et || € B el el v
S0l siga. ryuize gota & |l 8 BT SO0 B e
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(295-3) 45 =4 AugE L 714

9) EC(2011), Study on the economic effects of Maritime Spatial Planning
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O ol Ee= ukst s 53 EUS FIPEA A= d=X=2
Eurostat®] 49 +X]& Hlg o2 A2+
(325-9) slFE T2 3k EUS] FU17HA] A=
MO _|T|_|-E1

gt 2= o 9 - o

NI O el - R e e R T RV B
TT - O 7|‘¢ 3-| 53_1 —-O

2010 | 26477 | 938 558 | 64220 | na. 238 4 6992 | 1,246 | 2868 | 103,541
2020 | 30727 | 1457 | 714 | 74530 | na | 15334 | 5 5428 | 1674 | 3855 | 133724
2030 | 36195 | 2138 | 936 | 87793 | na | 39495 | 12 | 4109 | 2317 | 5336 | 178331

O ECQR0ID= olg 9 3 259 AERE 7|Fo=2 4R AU LE A%
Ay, HFFAGYES T3 A vISHRE 3, -7 FAH HE )]
1% AT A5 EUY s|datdel vix= AAA &= 20200l 1% 79t
F2AA H 139 F=, 2030dol= 49 F2oA4 Ho 184 f=o & A
oz % ul-sn

(325-10) AlyEl ¥ sfFFA S A&

HERE- A% AlLz1R1 AlLt2|92 ALIZIR3 AlLk2l94
Iy HIR Lt L2 L2 L2
2020 . 170 1,237 1,337
2030 418 1,679 1,783

23.2. B 4 &
O Z=9 A9 AYgnl&

O zmZ=2] Ag(Coase theorem)& 2AX I Z(Ronald H. Coase)’} F33F o]0
ZA, UAA FA|Eo] AL vl HAolA ol A vlE&S X=2A] &
LS T S Yol JREEHARE A Y= vEEAAE AFA OE
222 AT A= e

O Z=29] AHEles 2753 9 7199 A4 5o HAASH sy A A
H| 89 Z=QAS dgl= =93 o202 A AAS wHA AT A5
A= ANEY

O A1 A B4, AAX &84, Ad 2l el 52 AEFo=Z F
Hkx] glojof sh=H|, °]9] FQ3% 18 {4F A HASE #HY
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(5-12) S FFI A ol§ 2ha 1% shpab] A A &
T} ;W

L

712 ALt 21 AlLtg| 22 AlLHE|23 ALtE| 24

2020 - 19,474 141,698 153,153

2030 - 47,882 192,329 204,243
HEAS/tE - 9.41% 3.10% 2.92%

: 201849 ojufr|&E, 1929 1,298.63Y

O Z1es"F71(#E 713
O A77EARg el A} A 7IRE2 FASSERIPOE EFAAN e 7le

O & AA4d +4=2, 71€d 53 l'?:’“-iol "F/P‘*Sli A=< 1?/4’5‘}04, 2019
3 J

[0 R&D 7] &
O FAAaTABAYS] M A2 A 3
HEE W FAA ATl J1eld YEE wY Bast 9
O R&D 7194 €& ATMEdstel 443ke Bo) ¥rbbast 328208 o, 4
A B hed AT o) slelite] ofx mome YehiE A
wolr, sl A<l AAH HNE HH3
O & BAolAs A2 201890 B4H (434 B3714718AF | 100 2A3}e]

40.0%5 A&

_m

°
flo
r>~
oxl
ol
i
N
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Ol
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U
>
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=2
>

O Fade=g, & R&D7|HE& KISTEPe| FHsl= FHT ARIEfGHAZRANA &

o]
Gt A&HI A= A

[J R&D A3t BEE
O NS S 71/l 437t Aol AAFER ofofx]7] 9
e Az g 4838 B34S AXA Hed), ol#d BgoA A5 Bt

iz

10) KISTEP(2019), Teldo]&|7]¢t s FHFE7]e7/NLAY oflv]Eld/d R AL,
11) st71ed B 8A15(2018), "Al4AF #at7|=7]2A=(2018~2022) : 20409-& st =7tuer|s sAl9
LS
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O Y169 ATFE 71wropd AYst HFES AMNSL Y, & BaA
dlxe) FleRopd Ads 4TEL e e

O & AFRBAYE JAQIOY ATANM AASD Y 7ERopE At
BN A HTE B 464%F A&

= 10

(F5-13) 7| E=Hod A3t A&
7| =0t 9Lt 0|4 AFYSH MEZE(%)
HA 46.4
1AL M 477
Hio|Q 9|2 123
HI71HX 44.4
3254 48.0
K| AL A H| A -
al 49.2
O 4] X2 243
A2 . A&A(2016), 20159 R&DAIY ol v EFZ A ZA ABA ATE 93 2AF AA MM B AF o)
e N
[0 F77HA &

O A7l &
O Ad7lelge, ATMmde] 4ot A2 Sl BAsts F03E B9
24 A AgIe Fa %
O Ad71ede 44 BEHE 712 ARAY AFAPBUE A2 f4}- 3
A R A ATpElelnE, Hel tdel MAGHE/AE St of
S WE A4 FHAS) BHo| o] FolAt o] A

O B350z Arlels A4e, (B A FAFRIR AT Rop =vbd

12) KMI(2019), TslFatd S3F8

1%

4
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AEATFE + B AFY ExF)o tiglste =4
O NTIS(http://rndgate.ntis.go.kr) AollA  “sfjoF WA ZIF L7 ENEALY” AT
SAlst FBHE A B AGe Qe A0 BA

O wghs B BAolAE A7lel &2 100%2 714

AA1A He] FAES & B ANEAg e wE 2AH L
A7ZHEL HAWY 7 = 27 39 3%, =7) 339 5%, 7] 43 7%= 7}

5] o] Ad=aL, 2028del 13+ 7] EA

7194&, R&D A3t AEE, F7PHE )
AAA A1) 4 Ayes oh BeA]] YA mEL e

O Azt ZAAA e = 2Au§ A7tol| WE sty AR
X R&D 71998(40.0%) X A}17138(100.0%) x R&D A}s

X F7}712]8(25.96%)
O Azt AA A

=

i)
!
o
i',
r2
i
i

ot
ox
ol
it
N
(@]
=~
S

o
o] %

)
o

A= vt 2=

(3£5-14) F7W7HA] = H e

o C1ZHHO| (4 B2Y)
2026 1,254.0
2027 1,372.1
2028 1,501.2
2029 2,737.6
2030 2,995.3
2031 3,277.3
2032 5,020.2
2033 5,492 .8
2034 6,009.9
2035 6,575.6
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2.3.3. A4
O AA4 £4

4 M8

O ZAAZ elgdAdo #gE £48 I 1 Aol o= AE AAZA 71A7F
= ARJIAE 3oE 4 JEF FozH AR tigk olslE FA E
O AAA B34S Hrlele B47He 2 Hel/v]8 v]E&(B/C ratio), <=dAN7}

Z(NPV, Net Present Value), W:<=2]E(RR, Internal Rate of Return,) %]

S, Qurom olslrl golska, AdFEe] TE} Jisd BC B 7]
We ol A
O AA4d 84 71¥ vl
O ZAAZ &4 71'H s
(#5-15) AAAH 74 719
2474 2 F % F
oy |0 80 “HolT} B|go| BEE PE 22
I_H_Il o A2 19 Jts o S SHIEHS CHOIMENO| @ 2EM Ths
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desoig g HT v 0 o _
H 719 ELHQUE0| S x_.'z_l =AM
CHOH MEY Al HESE J7|F HA| 510 -
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i R EO|o| SRR HA =Y = EE I
AT LR Bt 2&X7HX| 1 <0lae O2iE
o S Ol (ot AR BHA QYA Tts
O Wolmlg Wg : Ay €9 F AT wAeks Wolw BYHE WL
9 gABe)e AY BALE sl JFUE Ao B 2ol
H]&-& Tal, Iubx o2 (HY/H]E vl =10|H HA ] ot B3t
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O A48 £4 A A

st ]

“ 1 1—
o8 FrHE Afedes ARA Ele] JidS AH &t AR
FRH = Agolle AFelAEd 2AT AT eSS F &3t Ao
=]

<
o
&3staL Qo H & AgolAel AEZ A& 7SRRI 2017

A ZAAE NHEH] o 9ASY 4.5% H &

I
=
ol
2
e
o
%

2.34. BAQ &4 2

1 ¥l&9 =4
O A7) FHe 280000 TP o2 AxpE AFHE e e

(3£5-16) & AT/NTAIG 9] AAE A0

8ol

= GIXHE G 2H| ()
2021 5,000
2022 5,600
2023 5,600
2024 5,900
2025 5,900
317 28,000
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O 344 £4 23

O ZAAAE B4 Ay, B AF71EAE e dHel-n188l&2 10224 AAH ed
S R Hor BN
O F% &2 A 53l sl 33t Age A48tk wmE A4, 37
A, AB)E 74 ol F7he AR 2HeH ATe) £Y4o] Eolxw
H Hol-H| 81 &L T4 okl F 5
(385-17) AAE &4 23} g9
+E ZFHX|
Z MOlo| SIY7IX| (¥HDHe) 22,964
Z H|89 SHIIIX| (eHTH) 22,437
e\ VNI CLIES) 527
Ho-H|& H|E 1.02
L2 E(IRR) 3.0%
O 974= By
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